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Time Spent on Arithmetic in Foreign 
Countries and in the United States 


G. H. MILLerR 


Western Illinois University, Macomb 


Peerage MANY INSTRUCTORS are aware 
of the time spent on arithmetic in the 
U.S.A., few would probably know how 
much time is spent on arithmetic in other 
nations of the world. Those of you with in- 
quiring minds would probably ask several 
questions. For instance: Do other nations 
devote more time, the same time, or less 
time for the study of arithmetic than we 
provide in this country? If there are any dif- 
ferences, what are they? Does increased 
time spent in arithmetic produce a difference 
in ability of students in different nations? 
The first two questions can be answered by 
means of available statistical data. The ex- 
amination of the time spent in arithmetic 
and its possible effects on student ability is 
difficult because of the complex differences 


in the school systems considered. 


Background Information 


In the 
Time for 


“How Much 
(THE ARITHMETIC 
TEACHER, November, 1958), the time allot- 


previous article, 
Arithmetic?” 


ments for arithmetic in each grade level for 
the schools of the United States were evalu- 
ated. In order to assess the results of the 
present study, the conclusions of this previ- 
ous article will be stated. These were: 
1. The amount of time spent on arithmetic ranged 
from a median score of 23 minutes per day to 
45 minutes per day in the large city schools and 
30 minutes per day to 47 minutes per day in 
the small school systems. 


tN 


. There is a marked difference in the amount of 
time spent in the lower grades (ist, 2nd, and 
3rd). The lower the grade, the less the time de- 
voted to arithmetic. 

3. Very little difference is noted in the median 
time allotments in the upper elementary grades 
(4th, 5th and 6th). 

4. Asimilar pattern in time allotment is observed 
for the small and large school systems. How- 
ever, there is a difference of two to seven min- 
utes between the medians of the small and large 
schools. This indicates that the small school 
systems spend more time on arithmetic than do 
the large city schools. This condition is es- 
pecially true in the lower grades. 

5. There is a wide variation of over sixty minutes 

in some cases between the time allotments 

within each grade level in the different schools. 

The lower the grade, the greater the variation, 


Valid conclusions cannot be drawn unless 
certain differences in other educational sys- 
tems other nations of the 
world, the elementary curriculum may vary 
in length from three to eight years. The 


usual 


are noted. In 


patterns for elementary education 
throughout the nations of the world are the 
four and six year requirements for elemen- 
tary education. The four-year elementary 
cut off in many of these nations is the place 
where pupils are separated into groups for 
college preparation, for further technical 
training, or into the labor market after their 
compulsory education is completed. 

of the 
other school systems are on a five and one- 


Another difference is that most 
half or six day week, as compared to our five 
days. Thus, it appears that more time is 
devoted to arithmetic in the other nations. 
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Many governments prepare a specific out- 
line for education and suggest time allot- 
ments for arithmetic in each grade level. In 
some countries, such as Belgium and France, 
these requirements are part of the law. In 
other countries, such as Korea, officials 
recommend a specified program in mathe- 
matics. In England no definite time allot- 
ment is required but the children must pass 
a test at the end of their four-year elemen- 
tary program. 

In general, most nations which do permit 
control of their educational institutions by 
district or province, such as Germany or 
Denmark, do have a relatively similar pro- 
gram in mathematics throughout the nation. 
There are some exceptions, such as Canada, 
where noticeable differences in time allot- 
ment are evident between the provinces. 

In summary, it is apparent that the ma- 
jority of the educational authorities of the 
nations do provide some specific recommen- 
dations or a required curriculum in mathe- 
matics. 


Time Outside the United States 


The data for this study was obtained by 
several methods. Approximately sixty per 
cent of the information came directly from 
the educational authorities in the country. 
The other forty per cent was obtained by 
securing the information from a review of 
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the recent literature (1, 2, 3, 4, 5, 6, 7, 8, 
9, 10) and by interviewing students and in- 
structors from these countries. In all cases 
they were asked to give the daily time allot- 
ments for the first six years of their mathe- 
matics curriculum. In the cases where in- 
complete data was given for any of the six 
grades, the information was not included in 
this analysis. 

The present table is based on the compila- 
tion of the data from thirty-two countries, 
not including the U.S.A. A breakdown by 
continents shows the following: 12 countries 
in Europe, 10 countries in Asia, 5 countries 
in South America, 3 in North America, 1 in 
Africa, and Australia. All contents have a 
fair representation, except for Africa where 
very little information was returned. How- 
ever, considering the low*level of education 
in this continent at the present time, this re- 
sult could be expected. 

The results of the daily time schedules for 
mathematics were tallied and the median for 
each grade level was determined. The per 
cent of nations which allotted a specified 
time for arithmetic was also computed for 
each grade level and is provided in intervals 
of ten minutes. The data was reported in the 
same manner as the previous article so that 
direct comparisons can be made. 

Table I the 


arithmetic for each grade level for the na- 


shows time allotment for 


tions in this study. 


TABLE I 


Time ALLOTMENT FOR THE ELEMENTARY GRADES IN OTHER NATIONS 



































" Median - "Seal of eatin Pee Day 
Minutes) 99 | 1019 | 20-29 | 3030 | 40-49 | 50-50 | 60 
a Ist Grade 45 3% | ” 6% 18% 37% 30% 6% 
IInd Grade 45 ee oe 9% "4 1% 35% 30% 5% 
IlIrd Grade 47 | 3% | 1m | 37% 6% 
IVth Grade 47 7 oe 9% of 450%, 40% 6% 
Vth Grade 50 Lea, 3% oe “48% J 40% OX% 
* a 3% zi 48% _ 40% | 9% 


Vith Grade 


* 13 or 2 hours. 
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TABLE IT 
Time ALLOTMENT FOR THE ELEMENTARY GRADES IN THE LARGE CITIES 
; Number of minutes per day 
Median . MES 5 OAS ade aos hs eee 
ome 0-9 | 1029 | 2029 | 30-39 | 4049 | so-so | 60-69 

Ist Grade | 23 | 14% 24% 39% 14% 6% 3% 

IInd Grade 32 3% 3% 38% 50% 3% 3% 

IlIrd Grade 40 3% 41% | 29% 18% 3% 
IVth Grade 45 3% 76% 15% 6% 
Vth Grade 45 3% 70% 21% 6% 
VIth Grade 45 6% 17% 15% 12% 
TABLE III 
TrmE ALLOTMENT FOR THE ELEMENTARY GRADES IN THE SMALL CITIES 

—— - 
—_ Number of minutes per day 
Median | : ae: 
Minutes} 9 10-19 20-29 30-39 40-49 50-59 60-69 
| 
Ist Grade 30 5% 9% 36% 25% 13% 1% 5% 
IInd Grade 35 25% 46% 11% 9% 9% 
IlIrd Grade 42 7% 36% 36% 10% 11% 
[Vth Grade 47 2% 11% 53% 21% 13% 
Vth Grade 17 11% 57% 19% 13% 
[Vth Grade 47 11% 55% 23% 11% 


lables II and III (from the previous 
article) are included to show the average 
time allotments for the large city schools of 
the U.S.A. 


spectively. 


and the small schools, re- 


Conclusions 


The analysis of the data and consideration 
of the above tables produces the following 
information: 

1. The other nations of the world devote 
more time to arithmetic than we do in the 
U.S.A. 

2. Over 85 per cent of the nations in this 
study required the same length of time in the 
first six grades. 

3. In the first three grades, the median 
differences were higher for the other nations 





as compared to the schools of the U.S.A. The 
differences shown were 27 


minutes in 
the comparison with the large school systems 


to 7 


and 15 to 5 minutes with the small city 
schools. There is a difference of only 3 to 5 
minutes in the upper three grades. 

4. There is much less variation in the ten 
minute intervals of time allotment in each 
of the lower three grades of the schools in 
this study, as compared with the U.S.A. 
Eighty-two per cent of the schools in this 
study used periods ranging in time from 40 
minutes to 59 minutes, as compared with 23 
to 42 minutes in the U. S. schools. 

5. Since many schools are scheduled for a 
five and one-half to six day week, the total 
time allotted would be more than is shown 
by Table I. Thus, it should be pointed out 
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that these estimates in time allotments for 
the nations of the world are actually under- 
estimates. This condition is particularly true 
in the Communist-dominated countries and 
the Far East. 

6. Most of the schools which rank in the 
lower percentages of time allotment in 
mathematics are those which were in- 
fluenced by the American educational sys- 
tem, e.g. Canada and New Zealand. The 
nations on the opposite extreme are India 
and Laos. 

Most of the nations do provide more arith- 
metic instruction than we do. This answer 
the first of our proposed questions. 

The question of the differences of time 
allotment is provided in the comparison of 
the first three years of arithmetic instruction 
in the elementary schools. The full period 
of arithmetic each day in the lower grade 
levels for the other nations is in marked con- 
trast to the diverse time-allotments in the 
U. S. 

The reason that less time is spent in arith- 
metic in the lower grades of our schools is 
due to certain philosophical and psycho- 
logical concepts introduced in the last few 
decades. The “progressive educators” would 
have the children learn to be adjusted in- 
dividuals and, thus, would tend to de- 
emphasize mathematics since this topic is 
subject centered. The psychologists would 
wait until the pupils became more mathe- 
matically mature, i.e. they had the “readi- 
ness”’ to master these complex abstractions. 
Next, the Committee of Seven recommended 
the reduction of time in arithmetic in the 
elementary grades. Instructors were to intro- 
duce the topics at the age when the students 
could best master the topics in arithmetic. 

Diversities in the lower grades of our 
schools can partly be explained by the great 
influence of these concepts. The advantage 
of this diversity is that it permits every 
school system to present its pupils with the 
system it deems best. However, a great dis- 
advantage is apparent when students try to 
maintain their grades in the junior high 
schools and high schools in competition with 
those students who have had a greater 
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preparation in the topics of mathematics. 

Teachers who have taught in areas where 
students exhibit great differences in mathe- 
matical preparation have noted that this dif- 
ference is difficult to overcome even with in- 
tensive study. In many instances students 
lose time in order to make up work that 
could have been learned earlier. While more 
information is needed on this topic, it ap- 
pears that some uniform time-allotment 
should be agreed upon by the school systems 
in our nation to help reduce the difference 
in mathematical ability that exists at the 
present time. 

The third question which was proposed, 
does increased time in arithmetic produce a 
difference in ability in students of different 
nations, can now be answered. During the 
Nineteenth Century, Germany was a weak 
confederation. However, after the Prussian 
consolidation which brought about com- 
pulsory education in mathematics and 
science, Germany made great strides in 
scientific contributions. Japan, a backward 
nation, until the arrival of Commodore 
Perry, grew to be a recognized power in the 
world in less than a century. These tech- 
nological achievements were made because 
of the introduction of a new emphasis in 
science and mathematics. The advances 
made by Russia since the inauguration of 
a strong program in science and mathe- 
matics, has brought Russia in less than a 
half century from one of the weakest powers 
in the world to our present chief competitor. 
It should be noted that all of these countries 
made their great advances by means of the 
mass education of their people in science and 
mathematics. One needs to note that all of 
these nations make use of five to six periods 
of mathematics a week. 

Whether we are in a race for “peaceful 
coexistence” or for supremacy of weapons, 
the need of our nation to make contributions 
in science and mathematics is vital. 

Thus, from the analysis of this study the 
following recommendations will be made: 

1. There should be a specified time allot- 
ment for the instruction of arithmetic agreed 
upon by the U. S. school systems to provide 
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a more uniform background for our pupils. 

2. More arithmetic should be taught so 
that we may retain our present superiority 
in science and mathematics. 

3. More studies should be made on the 
exact content of the arithmetic curriculum 
in other nations to find out the similarities 
and differences. 
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Epiror’s Nore. We are grateful to Dr. Miller for 
assembling the data concerning the time spent on 
arithmetic in various countries. He has presented 
this in summary fashion in TABLE 1 which does not 
however identify the constituent countries. When 
the data for the United States is compared with that 
outside the country, if we should add a sixth session 
per week, that would mean a total of 331 minutes 
per week in the six grades in the non-United States 
group whereas the average in this country totals 239 
minutes per week. This is nearly a 40% advantage. 
An additional factor not here accounted is the num- 
ber of weeks spent in school each year which in many 
foreign countries significantly exceeds that in the 
United States. Perhaps it is surprising that our 
achievements are as good as they now are. As Pro- 
fessor Miller says, we have different views of educa- 
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tion even within this country. He also points out that 
the nations that have made great strides in the past 
100 years have had serious programs of mathematics 
and science and that if this nation wishes to advance 
it must take this work more seriously and provide 
adequate time for learning in these fields. In the 
April issue, Dr. Brownell reported that it was not 
uncommon for youngsters of age eight in Scotland 
to be spending an hour in mathematics per day. Of 
course their learning soon becomes more advanced 
than we have at this age. We too can do what is 
done in other countries if we wish but we must first 
re-examine our ideas of the purpose of education. 


New York’s Refresher Institutes 


Beginning in the summer of 1958 the 
State Education Department of New York 
began sponsoring special institutes for 
elementary and secondary school teachers 
in the areas of mathematics and science. 
These were designed to enhance the knowl- 
edge backgrounds of these teachers. These 
institutes have continued throughout the 
state during summers and the regular school 
year. They are strategically located about 
the state so that most teachers have an 
opportunity to attend without traveling a 
great distance. Teachers receive the cost of 
tuition plus a small stipend to cover some 
of the expenses. Because so many institutes 
sponsored by the National Science Founda- 
tion are available to high school teachers, 
New York, has during the past year, con- 
centrated on the elementary field. To date 
probably seven per cent of all of the ele- 
mentary teachers of the state have availed 
themselves of these special institutes which 
are devoted to an understanding of the sub- 
ject matter background which a teacher 
should have for the better service to her 
pupils. This is more of a study in depth and 
not a refresher in the subject matter of the 
elementary school. The program has met 
with a great deal of success and particularly 
when the institute has been conducted by 
one who is familar not only with the new 
developments in mathematics but also with 
the clientele. This is one of the most com- 
prehensive inservice programs in the coun- 
try. It will be continued for another year. 








Number, Numeral, and Operation* 


Joun R. CLark 


New Hope, Pennsylvania 


Number 
ee IS AN IDEA, an abstraction. Col- 


lections or groups or sets are said to 
be equal in number when the members of 
the collections can be arranged in one-to-one 
correspondence. The collections shown ob- 
viously are equal in number. The quality 
which they (these collections or groups) have 
in common is called fourness. 





~~ OR 
roe 
~~ oe 
roe 











The collections shown below are unequal 
in number. The number of X’s is smaller 
than the number of O’s; the number of [_]’s 
is larger than the number of O’s. The com- 
mon or standard names of the numbers of ob- 
jects represented above are four, five, and 
six. In our culture the names of the “natural 
numbers,” in order, are one, two, three, four, 
etc. 





We can not write, or see, numbers. They 
are, as we said, abstractions. However, we 
can represent the number in a collection by 
pebbles, marks, repeated sounds, pictures, 
words, and by symbols called numerals. 


Numerals 


A numeral is a symbol which, by agree- 
ment, represents a number. In the Roman 
system of numerals the first ten consecutive 
natural numbers (counting numbers) are 
represented by the numerals I, II, III, IV, 
V, VI, VII, VIII, UX, and X. In our system 


of numerals, the Hindu-Arabic system, the 
first ten consecutive natural numbers (count- 
ing numbers) are represented by the numer- 
als 1, 2, 3, 4, 5, 6, 7, 8, 9, and 10. Thus the 
number expressions 10 and X are equivalent 
—they represent the same number, to which 
we give the name fen. 

Digits. The ten number symbols 1, 2, 3, 
4, 5, 6, 7, 8, 9, and 0 are often called digits, 
or figures. 

A system of numerals using ten digits is 
called a decimal system. A system using only 
five digits, 1, 2, 3, 4, and 0, is a gquinary 
system. 

Base. In counting, when we reach a speci- 
fied number, the base, we start over again, 
thinking, base and one, base and two, base 
and three, etc. The base is a_ two-digit 
numeral, written as ‘10.’ The ‘‘10” is inter- 
preted as “‘one base, zero ones.”’ “Base and 
two” is written as “12” and in a decimal 
system means ten and two. ‘Two base’’ is 
written as “20,” meaning “two tens and 
zero ones,”’ or “‘twenty.”’ 

The numeral ‘‘12” in base five means “‘1 
five, 2 ones.’’ Thus “12” in base five stands 
for (5 and 2) or “‘7”’ in base ten. To interpret 
a numeral we must ascertain the base upon 
which the numeral system is built. 

Positional value. The position of a digit in 
a numeral determines “its value,’’—the 
number it represents. In the numeral ‘32”’ 
the digit 3 (in base 10) stands for or “‘has a 
value of” 3X10, and the digit 2 has a value 


on 2x1. 


* Digest of an address at the February, 1959 
meeting of the New Jersey Association of Teachers 
of Mathematics. 

This paper deals with the writer’s notion of the 
nature of arithmetic,—with the concepts and princi- 
ples which determine the meaning and rationale of 
arithmetic. 
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Powers of base. We often say that our system 
of numerals is a polynomial consisting of a 
series of powers of 10 (the base.) The poly- 
nomial (10)%+(10)?+(10)!+(10)°+(10) 
+(10)-*+ (10)~* is equivalent to 10004100 
+10+1+.1+.01+.001, or 1111.111, as 


shown in chart. 


(10)? =1000 


| (10)? = 100 | 
(10)! = 10 
(10)° = 1 
| (10;-* = sa 
| (10)? = 01 | 
| (10)-* = 001 | 
| 

‘A111.111 
Similarly, 234.56 means 2X(10)?+3 


X (10)'+4 & (10)°+5 & (10)-'+6 & (10). 
Note that the negative powers of the base 
give meaning to tenths, hundredths, thou- 
sandths. 

Obviously, the digit and its position in a num- 
eral indicate the number it symbolizes. 

Should we distinguish, in the elementary 
school, between number and numeral? To 
focus our thinking on this issue, let us con- 
sider the problem of finding how many 
tomato plants are needed for 8 rows, with 
12 plants in a row. To compute the product 
of the number of rows and the number of 
plants in a row, we work with numerals, as 
shown. Then our thinking if we distinguish 


between number and numeral, becomes 


12 
x 8 
96 


The product of the numbers represented by the 
numerals 12 and 8 is the number represented by 
the numeral 96. Hence the number of plants is 
*““ninety-six.”’ 
This language does not facilitate communi- 
cation, even though it is essential in main- 
taining the distinction between number and 
numeral. We add, subtract, multiply and 
divide numbers, not numerals. 
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To observe the distinction between num- 
ber and numeral in the discussion of frac- 
tions leads to even greater blocks to com- 
munication. As a number, a fraction is a 
quotient of two numbers; as a numeral, the 
fraction numeral for a number half way be- 
tween zero and one is the equivalence set: 
1/2, 2/4, 3/6, 4/8, 5/10, etc. Again, we can 
add, subtract, multiply or divide the num- 
bers represented by fraction numerals. 

The Report of the Commission on Mathe- 
matics advises that we should use the one 
term number for both meanings. Also the 
School Mathematics Study Group states 
that it may be cumbersome to the point of 
annoyance to speak of adding the numbers 
represented by the numerals. 


Operation 


Having considered very briefly the number 
and numeral part of our paper, we now turn 
to a consideration of operation. 

Addition. On this number line the length 
of segment OA is 5 units, and the length of 


O A B 


AB is 8 units. To find the length of OB, the 
sum of the lengths OA and AB, we employ 
the operation of addition. The sum of 5 and 
8 (the addends), as can be seen by moving 
from left to right, is 13. 

Subtraction. If, on this number line, OB is 
13, and AB is 8, then OA is OB—AB, or 
13—8, or 5. Thus if 5+8=13, then 


O A B 


13—8=5. Subtraction then is the inverse 
(opposite) of addition. In general, ifa+b=c 
then a=c—b, and b=c—a. We say that 
subtraction is defined as the inverse of addi- 
tion. Thus, any ‘‘addend plus addend equals 
sum” statement implies a “‘minuend minus 
subtrahend equals difference”’ statement. 
Multiplication. We agree that “8 times 5” 
or ‘8X 5” means the sum of 8 fives, or 40. In 
the vocabulary of multiplication, the 8 is 
the multiplier, 5 is the multiplicand, and 40 
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is the product. Symbolically: aXb means 
b+b+b+ --- (to a addends). When it is 
unnecessary to distinguish between multi- 
plier and multiplicand, we call them factors. 
Using a and 6 as factors, and ¢ as their prod- 
uct, the basic multiplication relationship is 
symbolized as aX b=c. 

Division. The operation of division is the 
inverse of the operation of multiplication. 
Thus, in division, either of the two factors of 
a product is equal to the product divided by 
the other factor. In division, then, we are 
concerned with finding a missing factor (the 
quotient) when the product of the two fac- 
tors (the dividend) and one factor (the 
divisor) are known. 

The terms partition division and comparison 
division are used to designate the two differ- 
ent uses of the operation of division,—a dis- 
tinction needed in problem solving. The 
division algorisms, 


and 12+3=4, 
may mean (1) dividing 12 into 3 equal parts 
(partition), or (2) comparing (measuring) 
the 12, using 3 as a unit of measure. The 
second meaning is often called ratio. 


Laws Governing Operations 


Arithmetic computation is governed by 
and employs three mathematical principles, 
usually called laws: the commutative law, 
the associative law, and the distributive law. 

The commutative law of addition and 
multiplication declares that 


a+b=b+a, and aXb=)Xa. 


The associative law of addition and multi- 
plication declares that 


a+b+c=(a+b)+c=a+(b+<0), 
and 


aXbXc=(aXb)Xc=aX(bXc) 


The distributive law of multiplication de- 
clares that 


aX (b+c)=(aXb)+(aXc). 
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Since 
a+b=aX—» 
b 


(the dividend X the reciprocal of the divisor) 
the above principle implies that 


oritosde (ox) + (0x4) 


d 
+(x) 
Cc -_-- . 
d 
Throughout the elementary school and in 
algebra, these laws underlie the processing 


of numerals. To illustrate, the number ex- 
pressions 


15 1 18—3 
—, — of 10, 
3 2 


——--—— 3 


2+3, 


Ci., 


may be transformed into or replaced by the 
equivalent 5. 

Using one or more of these laws, we sim- 
plify number expressions by performing the 
indicated operations. 

Problem solving. Our great concern about 
operation (computation) in arithmetic is 
that it is the final step in problem solving. 
Without intelligent computation we are un- 
able ‘‘to find the answers” to our problems. 
In this frame of reference, let us consider the 
use of the equation, a symbolization of the 
elements (concepts) inherent in a problem. 
Some allege that the equation is the magic 
key in problem solving. 

To illustrate, consider the problem: Jane 
has 18 cents, and wants to buy a pen which 
costs 25 cents. How much more money does 
she need to buy the pen? Here we have three 
elements or concepts, the amount Jane has, 
the amount she still needs to get, and the cost 
of the pen. These are related. Interpretation 
or analysis of the problem suggest the rela- 
tionship. Verbally stated, the relationship is: 
Amount she has, plus the amount needed, equals 
the cost. 


This relationship may be more symboli- 
cally stated in equation form, 18+N=25. 

From here, however, the third grader yet 
has a long way to go to solve the problem. 
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Fither the equation or the verbal statement 
of the basic relationship, is only a step 
toward the solution,—a strategic step though 
it be. 

The thinking leading from the equation to 
the solution is dependent upon a funda- 
mental principle (not an axiom of algebra) 
which is a prerequisite to the solution. With- 
out the use (conscious or intuitive) of this 
fundamental or key principle, the pupil 
could not be expected to think. 


a 
—18 | 


7 


Obviously the secret to the solution of the 
equation is: An unknown addend equals the 
known sum of the two addends minus the 
known addend. Hence, if 18 + N = 25, then 
N=25—18, or 7. 

Now it is not the equation, or the verbal 
statement, which brings forth the solution. 
It is this basic mathematical relationship 
between addition and subtraction, not the 
equation, which brings forth the solution. 

To think mathematically about the solu- 
tion of this problem, the pupil does not re- 
vert to the problem setting. He proceeds 
from the 18+N=25 to N=25—18 by this 
principle of inverse relationship. 

A second illustration will be helpful. At 5 
cents each, how many pencils can be bought 
for 60 cents? Here again we have three ele- 
ments or concepts: the price per pencil, the 
number of pencils being bought, and the 
total cost of the pencils. These are related. 
Expressed in a verbal statement, the rela- 
tionship is “‘Number of pencils times 5 cents 
equals 60 cents.’’ Expressed or translated 
into an equation, the relationship is NX5 
cents= 60 cents. 

Again, the pupil is far from the solution. 
His thinking must be the equivalent of 
“Here are two factors, N and 5, and their 
product 60.’ He must recall the funda- 
mental principle of inverse relationship be- 
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tween multiplication and division: in this 
case, the unknown factor N equals the 
known product 60, divided by the known 
factor 5. Now he senses the operation which 
leads to the solution. 

We have considered the thinking which, 
beginning with an analysis of the problem, 
results in relating its three elements (con- 
cepts), giving either the verbal statement, or 
the equation, NX5=60. The next all im- 
portant step, we repeat, proceeding from 
here and leading to the choice of operation 
needed to obtain the answer, is the prin- 
ciple “either of the two factors equals their 
product divided by the other factor,” or in 
the language of the rule: To find an un- 
known factor when one factor and the prod- 
uct of the factors are known, divide the 
known product by the known factor. This 
reasoning transforms the original equation 
NX5=60 into the equation N=60/5. 

The equation NX5=60, obtained by 
analyzing the problem situation, does not 
per se indicate the operation to be used to 
obtain the answer. From it, the pupil must 
see, by using the inverse relationship be- 
tween multiplication and division, that 
N=60/5. This seeing, this reasoning, from 
N X5=60 to N=60/5 is the magic key to 
choosing the operation which leads to the 
solution. 


Pedagogical Implications 


This paper has given major consideration 
to the structure of arithmetic, to the nature 
of arithmetic. No consideration has been 
given to “how to teach arithmetic.” The 
writer agrees with those who assert that we 
who teach arithmetic profit greatly by deep- 
ening our understanding of the nature of 
arithmetic. Fortunately we soon shall have 
a Year Book by the National Council of 
Teachers of Mathematics, edited by our 
esteemed colleague Doctor Grossnickle, de- 
voted both to the nature of arithmetic and 
to the teaching of arithmetic. Careful study 
of this Year Book will surely be rewarding 
to us. 


(Editor’s Note on page 230) 











The Slow Can Learn 


Mary A. PotTer* 


Racine, Wisconsin 


— OLD DEMAND used to be that we keep 
up with the Joneses; now it has 
changed—at least in education—we must 
keep up with the Sputniks. Where formerly 
an expenditure of $50 for supplies for mathe- 
matics was considered a needless extrava- 
gance, millions are now offered eagerly. At 
last the mathematics teachers have come 
into their own. With these opportunities, 
teachers of mathematics must coolly evalu- 
ate the situation and plan wisely for the best 
education for all our youth. 

The assumption of the lay public fre- 
quently seems to be that, with large doses of 
mathematics (especially the so-called mod- 
ern variety) all children can become gifted 
mathematicians, leaders against aggression 
in these threatening times. We wish it could 
be true, but firing the Sputnik did not 
change human mental capacity; we still have 
the talented, the average, and the less able 
learners. The man on the street does not 
realize that the gifted children comprise only 
the top 1% to 10% of the school population, 
that without followers there can be no lead- 
ers, that for effective functioning for these 
followers as well as for the leaders, there 
must be education suited to their needs and 
abilities. 

Numerous well-publicized and heavily 
endowed studies are in progress attempting 
to find what changes should be made in the 
mathematics curriculum for talented young- 
sters. These experiments are usually planned 
to discover possible attainments of the gifted 
on the secondary school level and are laying 
the ground work for college majors in mathe- 
matics, science and engineering. No doubt 
eventually these investigations will reveal 


* Miss Potter is now retired from her position as 
supervisor of mathematics for the Racine Public 
Schools. Many will remember her as a former presi- 
dent of the National Council. 


some very important information about the 
best topics to teach and the best methods to 
use for these potential leaders. 

Naturally relatively little attention has 
been paid recently to new methods or ma- 
terials for the 
‘“*followers’”’ who are the average and the 
slow learners. The latter were studied as a 
major problem in the pre-Sputnik days. The 
Guidance Pamphlet of the Council (revised 
in 1953) gives a check list of 29 competencies 
in mathematics necessary for personal use 
and for everyday occupations. Many work- 
ers in education have assumed that this 
check list may be used as a basis of mathe- 
matical training for both the average and 
the slow learners. The average youngsters 


training aforementioned 


should receive as heavy an enrichment in 
algebra and geometry as their abilities per- 
mit, and the slow learners would complete 
the basic work at their optimum rate of 
speed perhaps needing the entire twelve 
grades for a satisfactory mastery of the topics 
given. 


The Role of Arithmetic 


Since arithmetic is the most important 
item on the list and is the basis for all mathe- 
matics, shall we examine briefly some of the 
problems that teaching it presents? 

The men who pay the school taxes expect 
the products of those institutions to be pro- 
ficient in the 3 R’s. Without a working 
knowledge of the last R, how can people 
figure their wages, run their households, pre- 
pare financially for the future? In spite of 
this emphasis, income tax directors report 
that most of the errors in income tax returns 
are due to mistakes in arithmetical compu- 
tation. In all mathematics the right answer 
is still important. 

The occasional statement that all 
putation nowadays is done by machine is a 
bit optimistic. Machines do not and cannot 


com- 
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replace all computation by human beings. 
Few homes are equipped with computing 
machines and only large industrial and busi- 
ness houses can afford them. Small busi- 
nesses must rely upon the traditional meth- 
ods. Even when computing machines are 
used, they depend for their effectiveness 
upon the mathematical ability of their oper- 
ators. The outlook seems to be that with 
increased precision and automation by ma- 
chines and with world trade competition 
there will be an increased need for more and 
better computation by men. 

Although arithmetic is accepted as a 
needed subject, its difficulty is seldom recog- 
that material 
taught in the elementary school is easy. 
People do not 


nized. It is assumed any 
remember the ages-long 
struggle of the greatest minds of their times 
to build the science as we know it; that creat- 
ing a notation for fractions was a major in- 
vention developed over the centuries; that 
writing fractions as decimals and computing 
with them is a relatively recent accomplish- 
ment. Of course parts of arithmetic are easy 
and parts are difficult. The geometric shape 
of the circle is easier for the kindergarten 
child to comprehend than the simplest num- 


ber combination. The informal solution of 


an easy equation requires far less mental 
effort than dividing by a two-figure number. 
The 33% or 33% of wages required as a 
social security tax that must be paid and may 
be understood and figured by most workers, 
presumes a considerable knowledge and skill 
in many topics of arithmetic. Yet we expect 
children to master this science in a relatively 
short time. 

Since arithmetic is the backbone of the 
mathematics courses for the non-academic 
student in grades one through twelve, let us 
examine the training his teacher had re- 
ceived. Formerly it was assumed that study- 
ing arithmetic as a pupil in the elementary 
school was ample preparation for teaching 
the subject. It is true that schools of educa- 
tion have always offered, but not required 


or at methods courses in 


times advised, 
arithmetic, but the picture is brightening. 


Some colleges are now requiring that candi- 
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dates for an elementary school diploma elect 
such courses; some schools have added to 
this requirement a course in the subject mat- 
ter of arithmetic—or at least a certificate 
showing that the candidate has passed with 
credit a standardized test in arithmetic. Yet 
to acquire a thorough preparation in teach- 
ing arithmetic sometimes works a hardship 
on the elementary school teacher who must 
be a specialist in half a dozen subjects— 
another argument in favor of departmental 
teaching. 

Few instructors of the non-academic 
mathematics in the higher grades have taken 
any college courses in arithmetic and some- 
times they are not trained in mathematics 
but are given a class in general mathematics 
as an extra assignment. 

To correct this unhappy situation there 
has been in-service training of teachers, some 
being done locally, some in extension classes 
of nearby colleges and summer school 
courses have been planned to help teachers 
of experience. A few summer workshops or 
institutes have been devoted to the better 
preparation of teachers of arithmetic. It is to 
be hoped that these will increase in number 
and in influence and that they will include 
in their studies a thorough examination of 
the structure and subject matter of arith- 
metic including its history, that they will re- 
view the important research of arithmetic, 
that they will study methods and devote a 
period of time to the problem of arithmetic 
and the slow learner. 


Sectioning and Grouping 

For many years experiments were made 
with ability grouping at various levels, but 
many administrators rejected this method of 
organization on the grounds that it was un- 
democratic and did not produce superior re- 
sults. Probably the real reasons for the fail- 
ure were due (1) to the opposition of the 
teachers who were not prepared to teach the 
slow learners and did not wish to do so; (2) 
to the fact that parents were not educated 
to understand the opportunities being of- 
fered to their children; and (3) to the pecu- 
liar, but prevalent ideas that the less able 
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children were expected to be taught the 
same subject matter, by the same methods, 
and in the same length of time to reach the 
same standards set for the gifted children of 
the grade. These difficulties are now being 
overcome and ability grouping is being 
generally accepted as an effective way of 
meeting the problems of educating all types 
of children to capacity and to meet their 
future needs. 

At what grade level this ability grouping 
should begin has not been scientifically de- 
termined. It is agreed that, as children de- 
veloped, the divergence between the slow 
learner and the talented increases rapidly. 
Perhaps the variation in abilities shown by 
the youngsters in a particular school pro- 
vides the answer to the question of the time 
at which this grouping is desirable. Experi- 
ments have shown that in some localities it 
is advantageous to divide the pupils in the 
first grade; other school systems find a divi- 
sion in the third grade efficient; still others 
feel postponement to a time not later than 
the seventh grade is most effective. 

It is not always easy to section children 
according to ability even in a large ele- 
mentary school, but fortunately if a child is 
slow in one subject he is usually slow to learn 
in all of them. If the school is small, ability 
grouping requires more imagination. Some 
teachers have tried dividing a class into sec- 
tions—a device used with great success by 
teachers of reading. If the self-contained 
classroom has given way to departmental 
teaching, ability grouping is not too dif- 
ficult to administer. 


The Role of the Teacher 


The teacher is the most important factor 
in producing success or failure in educating 
the less able children. How can the reluc- 
tance of some teachers to accept such an as- 
signment be overcome? The administration 
should speak of this as a special appointment 
to be given to superior teachers. It has been 
necessary in some places to give additional 
increments to the teachers of the slow learn- 
ers. In an occasional school system the at- 
titude of the other faculty members has been 
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to discredit the instructor of the slow learner. 
There should be education so that this con- 
descension is changed to respect. The fact 
should be emphasized that although the 
subject matter for these children is simpler, 
the teaching of it is far more difficult and is 
based upon a thorough understanding of a 
special psychology. 

Suppose we could order from an educa- 
tional supply house a perfect teacher for the 
less able children. What specifications 
should we write? In addition to the usual 
qualifications for a successful instructor, the 
ideal mentor for the slow learners should 
have an unusually deep love for the young 
of the human family, so strong a feeling that 
it is sensed by her charges. A child will do al- 
most anything for a person whom he thinks 
really cares for him. She must have the 
patience of a long-suffering Job and an equal 
amount of tolerance and sympathy. But, 
combined with these characteristics, she 
must be a firm but tactful disciplinarian. She 
must foreget her college-fostered vocabulary 
and learn to speak simply but correctly in 
the language of her pupils. Although she 
should have a complete mastery of the sub- 
ject matter to be taught, she should not be 
too academically minded but should have 
the imagination and information to point 
out the applications of arithmetic to its 
myriad uses in the world. 

When a teacher unusually successful with 
slow learners is found, some administrators 
are tempted to give her such an assignment 
year after year. In the long-range picture, 
however, this is not desirable. It is good in- 
service training for all teachers to have at 
least a short experience in teaching the less 
able; if a teacher always teaches the slow 
learners, the children she teaches may auto- 
matically be labelled “dummies” by their 
unkind playmates; also, the teacher herself 
may become so accustomed to inferior per- 
formance that she forgets high 
standards. 

Having selected the slow learners and 
chosen their teacher and appropriate sub- 
ject matter, the next question to be met is 
how are these less able children to be taught? 


grade 
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The classes should be small, not more than 
25 can be efficiently handled. The slow 
learner requires much individual attention 
because he is unable to isolate and solve his 
own difficulties. In addition there are usually 
a larger per cent of reluctant learners and 
discipline cases that take extra time and 
effort from the teacher. 

The wise instructor will as soon as possible 
re-examine any questionable cases to see if 
they have been correctly classified. Into the 
class there may have strayed a reluctant but 
bright learner and some children whose 
apparent dullness is due to physical and not 
mental causes. When the new eye glasses, 
hearing aids, better clothes, more nutritious 
food have made their correction and the 
reluctant learner has been convinced of his 
potential powers, the children benefited 
should be transferred to the proper section. 

Meanwhile the teacher should convince 
herself that although she is teaching slow 
learners, they are learners, if slow, and can be 
taught. Thoroughly convinced of this fact, 
she builds up the ego of her charges by her 
attitude and by assigning various simple 
tasks at which even the slowest can succeed 
with ease. She proceeds at a very slow pace 
because her charges are correctly named not 
only as learners, but slow learners. Each 
topic is broken down into tiny steps, and the 
material is developed omitting none of these 
small gradations of difficulty which the slow 
minds must surmount. 

The time honored cycle of motivation, 
understanding, drill and application is as 
valuable a learning sequence for the less able 
as for the brighter youngsters. 

When children are very young, they are 
eager to learn as everyone knows who has 
attempted to answer all the what’s and why’s 
of a little child. As they grow older this lively 
curiosity dims and they want to know why 
they have to iearn facts and acquire skills. 
Here the wise teacher uses motivation but 
being careful to base her incentive upon 
things vital to the child rather than of inter- 
est to the adult. To amend an old saw, even 
though you lead a horse to water and can’t 
make him drink, you can feed him salt. 
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The very successful program devised for 
teaching the meaning of number proceeding 
from the concrete through two stages of 
semi-concrete to the abstract can be adapted 
with profit to the introduction of many other 
new topics. The skillful teacher makes use of 
many concrete materials; especially helpful 
are those that can be touched, moved about, 
and are brightly colored. Talented tots enjoy 
abstractions, they may sometimes omit the 
concrete phase of learning altogether, but 
the less able find abstractions difficult and 
must be led to them via the concrete route. 

Children of lesser ability enjoy practice; 
it does not bore them. They like to succeed 
(who doesn’t?), and they can 
through drill. 

However, their power of transfer is slight 
so usually the teacher will need to point out 
the transfer to them. 

Their ability to make discoveries is defi- 
nitely limited to very simple cases; try as 
they may they usually have to be told. 

Since their ability to forget is much su- 
perior to their ability to remember, the 
teacher of the slow learners finds herself 
committed to a continuing program of “re- 
view and enlarge.’”’ With each repetition 
there is a small gain in the amount of ma- 
terial permanently retained. More learning 
—and happier learning—takes place if the 
slow children are confronted with a large 
number of simple problems to solve instead 
of a few that are more difficult. But through 
great effort of both the learner and the 
teacher a surprisingly large and useful store 
of basic information and skills may be 
acquired. 


succeed 


The attention span of the dull-normal is 
short; probably twenty minutes is the limit 
of the time they may spend profitably on 
one type of work. It is then wise to change 
the bodily as well as mental activity. 

A story is told of a father who had never 
studied algebra but who was a great help to 
his student son. When asked by the boy’s 
teacher how he performed this miracle he 
explained, “‘When Jim asks me how to do a 
problem, I always say, ‘Read it again’!” 
The father was wise and his method may be 
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copied by many a teacher. A learner, even 
a slow learner, can be taught to read an 
arithmetic textbook and profit by careful 
reading and rereading; much may be dis- 
covered about the amount he comprehends 
by observing his intonations as he reads 
aloud; he may learn to understand, use and 
spell the correct mathematical words and 
phrases by repeatedly reading them. 

Emotional appeal has always appeared 
first in the textbook of tricks of politicians, 
those masters of practical psychology. An 
emotional aspect—happy if possible—adds 
magic to the learning process. Praise, de- 
served and honestly bestowed, is probably 
the most powerful tool that a teacher has at 
her disposal. 

Teaching the less able children is an ad- 
venture beset with hard work, discourage- 
ments, failures, unforeseen difficulties and 
surprising successes. For encouragement one 
needs merely to observe the happiness and 
gratitude of those youngsters who have 
gained a measure of confidence and self- 
respect, who have found they are able to 
learn and realize they have made some ad- 
vance in knowledge and skills during the 
year, who cherish with pride their newly 
acquired powers and no longer have the 
attitude of indifference and fear of failure. 


Epiror’s Note. From her many years of experi- 
ence, Miss Potter knows that “The Slow Can 
Learn.’”’ While she has not specifically defined the 
level of these pupils, we can all recognize them. 
Frequently we are apt to include in the group a child 
who seemingly is slow because he has other dis- 
turbances. Hence we must be willing to hold our 
grouping flexible. Patience and humility coupled 
with understanding arithmetic and the child are de- 
sired in all levels of teaching but are particularly im- 
portant with our slow learners. What about the sub- 
ject matter? Miss Potter plainly states that we should 
not expect the slow to travel the same route and to 
the same destination that we have set for the aver- 
age and better pupils. She points out how it is better 
to succeed at several small tasks than to be frus- 
trated by one larger problem. The slow can think 
and draw conclusions but they need more time and 
their routes are not as direct and occasionally they 
get lost when they fail to note a “signpost”? which is 
clearly evident to their superiors. But we can help 
them and we must. 
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Number, Numeral, and 
Operation 


(Concluded from page 225) 


Epitor’s Note. If we are to be precise according 
to Dr. Clark we may speak of adding and multiply- 
ing “numbers” but this does not mean that it is the 
symbols or numerals that are being added and mul- 
tiplied. How important is it for a teacher and a 
pupil to realize that number is an abstraction in the 
human mind? This level of sophistication should be 
held by the teacher but she should not confuse chil- 
dren by insisting that all their statements exhibit an 
adult level of discrimination. We must allow for and 
even encourage a maturation in concepts and in the 
language of pupils. That is the function of educa- 
tion. How important is it for a child to know that he 
is using the commutative or the associative law? 
How were these “‘laws” established? Are they mere 
agreements by mathematicians or are they inherent 
in the nature of number systems? They are ‘“mini- 
mum consistent agreements” which apply to our 
number system. It is not important that they be 
named in the elementary school but the principles 
of these laws are very useful. For example, the dis- 
tributive law explains that 5X72=5X70+5 X2 or 
5 X2+5 X70 and this is not always apparent in our 
usual algorithm. And of course the associative law 
is involved in column addition. Dr. Clark’s discus- 
sion of problem solving places stress upon discover- 
ing the mathematical relationships within the prob- 
lem and then thinking with these toward a solution. 
Reasoning is important as a process and as a habit. 
Let us encourage thinking and reasoning. 
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This is the last issue to be prepared and 
edited by Ben A. Sueltz, editor, and John 
R. Clark, Marguerite Brydegaard, E. Glena- 
dine Gibb, and Joseph J. Urbancek, associ- 
ate editors. The journal now prints more 
than 13,000 copies each issue. When Mr. 
Sueltz was asked to establish the journal 
seven years ago he hoped to reach a circula- 
tion of 10,000 in five years. He is very 
pleased with the status the magazine has 
achieved. Now he is happy to transfer the 
obligation to Dr. Gibb who will carry the 
service of the National Council to teachers 
of arithmetic through the pages of the jour- 


nal. All correspondence and manuscripts 


should be sent to her at Iowa State Teachers 
College, Cedar Falls, Iowa. 





The Relationship of Socio-Economic Factors 
and Achievement in Arithmetic 


Joun J. KEouGH 
Huntington Station, New York 


\ T ery FEW STUDIES which examine the 

relationship between _ arithmetic 
achievement and the socio-economic con- 
ditions of the achiever’s family have been 
published. If more was known in this area, 
guidance counsellors and those people re- 
sponsible for placement of school children in 
a particular program or class would be bet- 
ter equipped to perform such placement. A 
study of this nature can be helpful to the 
teacher of arithmetic, as well. 

The purpose of this study, undertaken in 
the eighth grade of North High School in 
Valley Stream, Long Island, New York, is 
to determine to what extent there is a rela- 
tionship between a child’s achievement in 
mathematics and the socio-economic con- 
ditions of the family. The study attempts to 
clarify the question of a causal relationship 
between home environment or, at least, 
some aspects of home environment, and 
arithmetic An arithmetic 
test is used as a measure of 


achievement. 
achievement 
achievement in this study. A questionnaire 
is used to establish the socio-economic fac- 
tors. This studv also attempts to determine, 
if possible, why some groups which are as- 
sumed to be equal in ability perform better 
in mathematics than others. In other words, 
to what extent do the social and economic 
factors which account for success among 
some and failure among others determine 
achievement as well as the native ability or 
aptitude of a person. 

There are certain limitations to the study. 
The sample used was taken entirely from one 
high school located in a suburb of a large 
metropolis. Thus, the study excludes other 
geographic groups which are representative 
of American society. The study is further 
limited in that the sample used was of school 
children in mainly the middle income group 
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and lacking in the extremes on the socio- 
economic scale. The study group was made 
up entirely of white children. 

Because of the above limitations this may 
be considered a pilot study in the sense that 
any conclusions drawn only point the way to 
a need for further research in the areas of 
arithmetic achievement related to socio- 
economic conditions. Nevertheless, the con- 
clusions drawn are valid for the group 
studied and they are significant in pointing 
the direction for further research. 


Design of Study 


The study followed two patterns, that of 
the survey and also that of the ex post facto 
design. The following three unpublished 
primary sources were used: (1) a question- 
naire (2) results of the Mooney Check list 
and (3) an arithmetic achievement test. 

The study uses, mainly, the achievement 
test scores and the questionnaire to deter- 
mine a relationship between socio-economic 
factors arithmetic achievement. The 
was 208 
eighth grade pupils in North High School. 
The arithmetic achievement test was given 
to the eighth grade on three occasions; first 
in September, 1958, and again in January, 
1959, and finally in March, 1959." 

As an aid for guidance, the Mooney 
Check list was administered on October 9, 
1958 to all eighth graders to learn what were 
the common concerns of the student. No 
identification was put on the sheets in order 
that most valid and useable results could be 
obtained. The Mooney Check list is used 
mainly as a check on the validity of con- 


and 


questionnaire administered to 


1 The pupils in the seven classes tested were given 
thirty minutes to do the test. Those finishing before 
this time were instructed to recheck their work. 
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clusions reached in this study when a posi- 
tive or negative relationship between a 
socio-economic factor and achievement in 
arithmetic is apparent. 

A further check for validity is in the 
achievement test itself. Administering the 
test to the group three times shows not only 
what they achieved through seven months of 
learning process but also is a guarantee of 
the validity of the test results. 

The plan of the study is this. First, the 
grouping by the guidance counsellor into 
three groups; “enriched,” “‘average,”’ and 
“slow,” is accepted as being valid. Because 
of the many variables involved in the group- 
ing, it is impossible to check on the validity 
of the guidance counsellor’s grouping. How- 
ever, as part of this study, the class mean on 
the arithmetic achievement tests is related 
to the grouping.’ Second, the socio-economic 
status as arrived at from the variable is com- 
pared with the arithmetic achievement. 

The tables were made in two ways: (1) A 
frequency distribution to show a comparison 
of the achievement of the seven classes and 
the ranges of the scores, and (2) tables show- 
ing the correlation between a particular 
socio-economic variable and the arithmetic 
achievement expressed in quartiles. The four 
quartiles are used to show the relationship 
of those scoring in the upper quarter, above 
the median, below the median and in the 
lowest quarter. 

The conclusions of the results of tabulating 
the test scores and questionnaires follows. 
In addition to an analysis of results, certain 
class distinctions were developed based on 
the questionnaires. From these general dis- 
tinctions a profile or composite was con- 
structed for each class. 


Class Profiles 


The following profiles were developed 
from the relationships seen between the re- 
sults of the questionnaire and arithmetic 


? Because only seven classes had taken the test in 
September, 1958, the eighth is eliminated from the 
study. 
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achievement and also as a result of analysis 
of the Mooney Check list by class. From this 
data a representative child was constructed 
for each category. 


Profile of an “‘enriched child” 


The child in the enriched classes may be 
characterized by the term achievement. He 
is in the enriched class because of his over-all 
achievement in school plus achievement in 
the other significant areas, namely; in gen- 
eral intelligence and in his family’s social 
and economic background. 

On the arithmetic achievement test, his 
scores ranged from 10 at the bottom to a 
perfect paper. The mean on the first testing 
was thirteen in two of the classes and sixteen 
in the third class. The elass means varied 
between 17 and 21 on the second testing and 
between 21 and 23 on the third testing. In 
other words, arithmetic achievement is high. 

The enriched child also achieves in after 
school activities. Some of these activities are: 
Scouts and Hi Y’s, sports, reading, playing a 
musical instrument, and watching tele- 
vision. The child in the enriched class has 
the largest number of after school interests. 

There is no general pattern for church 
attendance. It varies from regular to ir- 
regular. 

The child’s parents are also successful. 
Typical occupations for his father are teach- 
er, accountant, owner of a small business or 
manager of a branch office of a large busi- 
ness. Both of his parents live with him and 
both parents were born in New York City 
or adjacent areas. His parents own their 
own home which has from six to 
rooms. The family usually reads the Herald 
Tribune, New York Times, and the local 
county papers. They give their children a 
large allowance, usually $1.50 or more a 
week. 


nine 


Because of relatively stable economic con- 
ditions, there is no concern about money 
expressed by the child. He does express a 
good deal of anxiety in two areas, however; 
concern over examinations and grades, and 


in being popular. 
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Profile of the “average child” 


The child in the average classes presents 
a varied background. On the arithmetic 
achievement tests, his scores ranged from 
seven to twenty-five. The mean average of 
the second testing was 14 to 16 and on the 
third testing 16 to 18. The arithmetic 
achievement corresponds to other school 
achievement which is in the middle of the 
grade. 

The average child has a few interests 
after school. He spends this time in sports 
and in watching television. His church at- 
tendance is regular. 

The amount of anxiety that the average 
child has varies but is generally very little. 
Areas of concern are in choosing subjects 
lack of interest in some sub- 
jects, restlessness in class and desire to im- 


next term, 


prove his appearance. 

Both of his parents are living at home. 
Typical parents were born in various places, 
often New York City but also other parts 
of the United States or some city in Europe. 
They own a six or seven room one-family 
house. His father is usually in some form 
of skilled work such as a mechanic or elec- 
trician, or he owns a small shop, a barber 
shop or photography store. The family 
newspapers are of the middle or low middle 
cultural level, the local papers, Newsday and 
Long Island Press and the Daily News or 
New York Post. They give him an allowance 
of about $1.50 a week. 

Profile of the ‘slow average child” 

The slow average child is termed so be- 
cause of his below average overall achieve- 
ment. His the 


lowest with a mean average of 12 on the 


arithmetic achievement is 
second and third testings and the range vary- 
ing from a low of 3 to a high of twenty. No 
improvement is seen between testings. 

Both of his parents live at home in their 
six or seven room one-family dwelling. His 
father and his mother were both born in 
New York City, moving to the suburbs 
during the last five years. 

The slow average child’s father is either 
a skilled or semi-skilled worker or owns a 
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small business, e.g., a candy store or a sign 
painting concern. The family reads the 
local newspapers and also the Daily News 
and Daily Mirror. They give each child an 
allowance of about $1.50 a week. 

Church attendance is regular. 

The slow average child has few interests. 
He participates in sports but does little 
else. 

The only area of concern that the slow 
average child has is his inability to get along 
with his teachers. 


Summary and Conclusion 


Guidance counsellors vary in the empha- 
sis placed on five criteria, i.e., (1) health, (2) 
intelligence, (3) achievement, (4) social 
factors, (5) scholastic record. Some use 
social factors to a large extent, where others 
depend almost entirely on intelligence test 
scores. For the 8th grade classes studied, 
the Otis test scores and the 6th grade marks 
in citizenship education and English were 
the bases for grouping. It was assumed that 
if the scholastic record in mathematics is 
ignored in grouping, as was the case for the 
classes now under study, the child’s achiev- 
ing to his level may be thwarted. However, 
certain elements in his home environment 
may compensate for this lack of concern 
with the mathematics achievement of the 
child. When the child does not achieve at 
his level in arithmetic, there is a need for a 
new criterion for grouping, a criterion which 
would consider mathematics as 
citizenship education and English. 


well as 


As a result of this study, implications re- 
sult for the method of grouping that is being 
employed. The study shows that the group- 
ing is in a general way accurate enough for 
arithmetic. Since the attempt at grouping 
was to group for citizenship education and 
English, this is surprising. The skills do not 
necessarily go together.* 


3 Current research has shown that when homo- 
geneous grouping is employed, the data seems to 
indicate that success depends on the areas of ex- 
pected achievement. However, the evidence is not 
conclusive. Kenneth E. Brown, ‘‘Research in Teach- 
ing High School Mathematics,” 7 he 
Teacher, December, 1958, p. 594. 


Mathematics 
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TABLE | 


IreEMs UsED IN CLASSIFYING STUDENTS* 








Number of checks in class number 








Item —— 

1 2 3 4 5 6 8 
Not spending enough time in study 2 12 11 8 8 6 13 
Frequent headaches 1 6 1 10 1 3 5 
Wanting more time to myself 5 7 2 9 7 4 9 
Daydreaming + 8 14 9 4 7 9 
Not living with my parents 1 0 0 0 1 0 0 
Parents separated or divorced 1 0 0 1 0 1 2 
Not having any fun with mother or dad 3 5 3 3 4 2 6 
So often feel restless in classes 4 12 7 7 6 10 7 
Parents favoring a brother or sister 2 5 5 4 4 2 7 
Not interested in some subjects 3 11 8 10 10 6 9 
Not getting along with a teacher 11 4 6 4 5 5 4 
Living too far from school 2 6 4 11 6 5 10 
Unhappy too much of the time 3 2 1 3 1 0 0 
Being tempted to cheat in classes 5 8 5 7 3 5 2 
Trouble with mathematics 5 9 14 6 9 1 10 
Parents working too hard 1 4 7 5 22 4 0 
Don’t like to study 4 6 8 6 8 5 7 
Poor Memory 1 7 3 5 3 2 9 
Worrying about grades 5 7 12 11 7 5 16 
Worrying about examinations 4 10 12 17 9 8 18 
Getting low grades 4 1 8 6 2 2 9 
Afraid of failing in school work 4 6 8 13 4 4 13 





* These items were selected from the 330 on the Mooney check list. 


This points to a need for further research 
to determine if the child who is not achiev- 
ing in arithmetic is not achieving in the 
other subjects. If he is only a low achiever in 
arithmetic, it indicates a faulty criteria for 
grouping. If he is generally low in achieving, 
the grouping is adequate but the child is 
lacking in some way in order to achieve in 
arithmetic. 

There are also indications of value of drill 
and review for the child. The results of the 
study are quite conclusive that there is real 
value in reviewing previous material for 
the “average” and ‘“‘above-average”’ child. 
The “slow average” child appears to gain 
little from this review. This suggests the 
need for further research, as only one “‘slow 
average” class was included in this study. 

Regarding the relationship between socio- 
economic conditions and arithmetic achieve- 
ment, it was found that a positive relation- 
ship is present between some of these social 
and economic conditions and a child’s 
achievement in arithmetic. The relation- 


ship is not present between the status ele- 
ments but rather between cultural aspects 
of the home and arithmetic achievement.‘ 
For example; there is a positive relationship 
between more intellectual newspapers (i.e. 
New York Times) being read in the home 
and the child achieving in arithmetic and 
also between the less intellectual and picture 
type paper (i.e. New York Daily News) and 
a lack of achievement. A positive relation- 
ship also presents itself between a parent’s 
occupation in a profession and the child’s 
achievement. This relationship is interpreted 
to be a cause of achievement because of 
what the child received from his parent and 
the attitude of his parent. These relation- 
ships point toward an intellectual achieve- 
ment on the part of the parents. If they 


‘ The results of the most recent report on this re- 
lationship between economic status and arithmetic 
achievement are inconclusive. See Leland H. Erick- 
son, “‘Certain Ability Factors and Their Effect on 
Arithmetic Achievement,” THE ARITHMETIC TEACH- 
ER, V, 6, December, 1958. Pp. 292-293. 
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have been successful in their schooling they 
would tend to influence their children to- 
wards achieving a similar success. 

The results of the Mooney Check list as 
interpreted after the October 1958 testing 
point towards this also. The national norms 
have been analyzed in terms of the following 
eleven areas: (1) adjustment to school work, 
(2) personal-psychological relations, (3) 
social-psychological relations, (4) curricu- 
lum and teaching procedures, (5) courtship, 
sex, marriage, (6) social and recreational 
activities, (7) health and physical develop- 
ment (8) morals and religion, (9) home and 
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family, (10) finances—living conditions and 
employment, and (11) future—vocational 
and educational. The results of the ad- 
ministering of the check list in October 1958 
showed the eighth grade conformed to 
national norms already in all of the above 
areas with the exception of numbers 1—4—9 
—10. The responses to areas 1 and 4, (adjust- 
ment to school work, and curriculum and 
teaching procedures) seemed to “indicate a 
much greater concern over school work and 
progress than is generally shown. Areas 9 
and 10 (home and family, and finances— 
living conditions and employment) seemed 


TABLE IT 


FREQUENCY DISTRIBUTION OF SCORES ON THE ARITHMETIC ACHIEVEMENT TEST 




















Class Numbers 
3 4 5 6 8 
E | £ A cg A 
——|-- -|——— 
T3 | T2 | T3 | T2 | T3 | T2 | T3 | T2 T3 
| me =a - a " = z - 
Hi ati nN HIBS | 23 23 
| | 
ee | . nenamelngeas 
| | | 1 
11 3 | 1 | 
5 2 5 | $4 
6 1 5 3 | sits 
2 s-L-@ i424 3 | 2 | 1 
2 {2 2 4 4 | ii 
s) 4 4 4 3 mean T3 


1 7 oe | 3 | 3 2 mean T2 
Cy 4 3 3 2 1 
| 8 | 3 | 4 | 4 1 4 

3 1 2 2 ak 
1 1 2 5 4 
:*] 1 1 1 1 1 | 2 
ET 2 1 1 
2 | ery 1 2 
1 2 
1 i i 1 
2 1 1 




















Arithmetic Total No. |- — 
Achievement of Cases 1 2 
S E 
nrRitkit2 | Biwi | T2 
Total Score 206 206 23 2s ji 23 27 34 
25 l 3 2 1 
24 21 1 re 
23 16 e424 .3 
22 25 5 3 10 
21 15 3 3 7 
20 1 19 1 2 3 6 3 
19 14 21 2 4 1 
18 12 16 1 1 a a 
1 20 2 1 5 2 ts 8 
~ -—| 
16 16 9 1 4 1 
1 1 12 3 1 
14 6 1 1 | 
13 4 2 2 
12 5 3 1 | 
11 i 1 3 
10 3 1 
9 { 1 
8 3 4 1 2 
7 4 3 1 2 | 
| 
0 
5 1 2 1 2 
4 1 1 
3 1 1 | 
‘ | 
| 
0 
No Score i4 7 1 2 4 1 2 
Key: S—Slow Average 


A—Average 

E—Enriched 
T2 
T3 


Results on Second Testing 
Results on Third Testing 
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TABLE III 
FATHER’s OccUPATION COMPARED WITH ARITHMETIC ACHIEVEMENT 











Number of Students Classified by Father’s Occupation 
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* Totals varv because all 208 students were not available for both testings due to school absence. 


Results on Second Testing 
-Results on Third Testing 


Ta 


Key: 


T3 


to indicate that home and family conditions 
are very good compared to national trends.’”® 

This concern over school work seems to 
be a result of pressure brought to bear on 
the child by his parents. In other words, the 
attitudes of the parent are influencing the 
performance of the child.* This study indi- 
cates that where there is a high degree of 
success on the part of the parent, one would 
expect to find a high degree of achievement 
in school on the part of the child. 

There is a relationship between achiev- 
ing and having a parent who was foreign 
born. 

The fact that a high relationship exists be- 
tween parents who were foreign born and 
arithmetic achievement is another indication 
of the same thing. The children of the foreign 
born who have made a successful adjustment 
to a new environment would, no doubt, be 
encouraged to do as well as their parents 
had. One would expect certain ideals, not- 
ably industry, to be held up by a person who 
had made a good adjustment to a new world. 

It might be well to reiterate here that 
while these conclusions are stated with strong 
conviction, they are not conclusive enough 
to make broad generalizations and _ uni- 
versal applications. However, they are valu- 
able for two reasons: (1) they are reliable 
for the use in the community studied and for 


* William Caldwell, Results of Mooney Check List, un- 
published mimeographed report, October, 1958, 
p. 2. 

§ Attitudes do affect achievement in arithmetic; 
this was a result of a pilot study conducted at the 
University of California in 1955. This study used 
interviews with seventeen students for the source of 
its data. According to the results of this study, ‘“The 
data indicated that parents determine the initial 
attitudes of their children and affect their achieve- 
ments in arithmetic and mathematics. Three factors 
seemed to affect both attitudes and performance in 
these subjects: parental expectation of children’s 
achievement, parental encouragement regarding 
these subjects and parent’s own attitudes toward this 
area of the curricula. Assuming ability is present, 
the children of parents who expect them to do well 
in arithmetic and mathematics tend to do better 
than children whose parents expect them to do 
poorly in such subjects.” Thomas Poffenberger and 
Donald A. Norton, ‘‘Factors Determining Attitudes 
Toward Arithmetic and Mathematics,’ Tut 


ARITHMETIC TEACHER, April, 1956, pp. 113-116. 
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TABLE IV 


BIRTHPLACE OF PARENTS COMPARED WITH ACHIEVEMENT IN ARITHMETIC 





No. of Students with 


Both | 








| | 
| | 
, rs | . | Mother One Parent | 
ar a the = | Father and | One Parent } and Bornin U.S. | Both Not One U. S. 
Achievement — Mother Born In N.Y.C. Father Other Foreign Reverting Other Not 
in N.Y.C. and “ee in U. S. Foreign | Born | Reporting 
| Area in U.S. but not Born 
N. Y. 
; ie a eer een ee ee Eh Pi C= axa 
r2 T3 T2 T3 | T2 | T3 | T2 | T3 | T2 T3 | T2173 | 72] T3 | eee 
ie a eee, es Pee Pet: we ele QUES oS - Rees OTS | 
Totals | | | | 
Quartiles 192* | 200° 123 | 130 | 15 | 14 5 & 22 21 4 5 14 14 9 8 
Q1 18 | so | 32 | 36.2] 1 Pt ahs Ss} sey a}s] sd) sade ee 
Q2 48 | SO | 28 | 29.8 | 3 0 2 2 10 |} 84/0) 1) 3 | 3.8 | 2 5 
Q3 48 50 71 3 : @ 5 0 3 ti 4 | 1 : 3 5 4 i. 1 
Q4 48 50 Tgp  UOg ey 1 2 eu Ss Pe Pa Prana) Face 0 
* These totals vary because all 208 students were not available for testings. 
Key: T2—Results on Second Testing 
T3—Results on Third Testing 
TABLE V 
NEWSPAPERS READ BY FAMILY COMPARED WITH ARITHMETIC ACHIEVEMENT 
Total Times- Post Telegram | Press- | News- Not 
Arithmetic oe Tribune Journal Amer. Newsday Mirror Reporting 
Achievement —— e elas ee 
7 | Se T2 T3 T2 T3 T2 To a T3 T2 | T3 
ea oom Se —_ = —-———- — Pen eee Lee Py 
Totals Quartiles | 192*| 200° 67 | 71 | 21 | 23 | 85 (9 (17 | 14 |2 | 2 
Q1 48 50 29 21.2 4 4.8 | 12 15.6 3 2.410 | O 
Q2 48 50 17.50 | 21.8 4.50 4.2 | 20.50 | 18.4 4 4.6 | 1.50 1 
Q3 48 | 50 | 10.75/13 | 8.25} 6 |26.50|/29 | 2 | 1 50 | 1 
Q4 48 | SO 9.75 9 4.25 8 8 6 |90 0 


* Totals vary because all 208 students were not available for both testings due to school absence. 


Key: T2—Results on Second Testing 
T3—Results on Third Testing 


the group studied and (2) they provide a 
pilot study which when taken together with 
other such studies a broad theoretical frame- 
work may be developed. 


Eprror’s Nore. If the parents read The New York 
Times the child is apt to do well in mathematics. 
Granted that this is true it is not a causal relation- 
ship of The Times and the mark in mathematics. 


26 27 


Rather, it is probably evidence that factors that 
produce the one also produce the other. However, it 
is useful for a school to know the kinds of factors that 
tend to differentiate the pupils in their interest and 
ability in mathematics. How early do these factors 
appear as determinants in a child’s life? Our work in 
the schools is with all levels. There will always be 
differences in native ability and in the nurture of 
this ability in the home and community. We should 
do with each child the best we can so that he may 
fulfill his optimum role in society. 


re ti 























“Plus”? Work for All Pupils 


Davip M. CLarkson 
Poughkeepsie Day School and Vassar College 


be RECENT CONCENTRATION on special 
work in arithmetic for special children 
may turn out to be unhealthy. If the con- 
siderable effort of mathematicians and edu- 
cators in formulating a major revision of the 
math curriculum is restricted to educating 
the talented child, much of value may be 
lost in the rush to protect our national hon- 
our. Children who are “‘ungifted” by present 
measuring devices (I.Q.s, standardized 
achievement tests, etc.) frequently reveal 
considerable “‘gifts’” under stimulation, and 
in some cases without it. Many of us are 
hopping on the “gifted” bandwagon so 
enthusiastically that we run the risk of let- 
ting the new mathematics pass over the 
heads of our ordinary classes and our ordi- 
nary teachers. In an age where one must 
run as fast as one can in order to stay in the 
same place this would be indeed unfor- 
tunate. 

A recent article in the ARITHMETIC TEACH- 
ER (November 1959) by Eunice Lewis and 
Ernest C. Plath describes an experiment 
with a group of 11 fifth and sixth grade 
children who had been selected on the basis 
of recorded I.Q.s above 130 and grade 
placement scores of 6.5 or higher in arith- 
metic achievement tests. These children 
responded well to the challenge of questions 
requiring original mathematical thinking 
and the authors were pleased with the prog- 
ress the children made during the semester. 
I thought that it would be interesting to 
try this material with a heterogeneous group 
of children I see one 45 minute period a 
week in order to compare their performance 
with the gifted group. The results were suffi- 
ciently interesting to warrant further experi- 
mentation, and eventually I tried the same 


material with heterogeneous groups of 7th 
and 8th graders as well as with a combined 
5th and 6th group. In order to eliminate 
the teacher factor I used homogeneous 
“enrichment” groups (a combined 5th & 
6th, and a 7th) as a control. The “enrich- 
ment” groups had been selected on the basis 
of I.Q.s above 130 and reading ability at 
least 2 years above grade level. In addition 
I tried out the same material with a class 
of 20 college girls, juniors and seniors, who 
were preparing for certification as elemen- 
tary school teachers. If the results are at all 
indicative of wider applications, we should 
be most unwise to restrict the new curricu- 
lum to programs for “‘gifted”’ students. 

In the heterogeneous groups with which 
I worked the I.Q. range, as measured by 
the Wechsler Intelligence Scale for Children 
went from about 90 to over 160. The meas- 
ured grade level in arithmetic (Stanford 
Achievement Tests, Intermediate Battery) 
ranged from 4.3 to 9.0 for the 6th graders. 
I used the same problem with each group; 
‘find the sum of the first 60 odd numbers.” 
The only condition was that the solution had 
to be easy. The heterogeneous groups came 
up with answers in a very short time and 
each amateur mathematician was able to 
describe his reasoning with remarkable clar- 
ity. A pattern of response developed, which 
applied equally well to the homogeneous 
control groups, whereby the first break- 
through (no hints were given) was the dis- 
covery that the 60th odd number was 119. 
This was explained by the fact that there 
are as Many even numbers as odd, therefore 
there are 120 all together, therefore the 60th 
odd number is 119. Having thus ‘set the 
limits of the problem the solutions rolled in. 
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One child suggested that the “‘average” odd 
number would be 60. Objection from the 
class: 60 is an even number. Answer from 
the defender of this method: well an average 
doesn’t have to be the same kind of number; 
for example, the average of 2 and 3 is 23. 
Class satisfied, but not the teacher, who 
asks: How do you know 60 is the average? 
How do you find the average (mean)? No 
guessing allowed; you must be able to 
prove your method will always work. But 
we record the solution anyway: The “‘aver- 
age’’ is 60 and there are 60 odd numbers so 
their sum is 60 times 60 or 3600. 
By this time other hands are raised. One of 

the faster children has noticed that: 

1+119=120 

3+117=120 

5+115=120 

59+61= 120 
and that these 30 pairs of odd numbers add 
up to 30 times 120 or 3600. Independent con- 
firmation. First pupil: ‘‘See, my average 
was right!’ I make a note to deal with this 
later. Light dawns all over the room. ‘“‘This 
problem isn’t so hard.” 

It is now time to give a hint about the 


method the teacher has had in mind all 
along. The class is asked to consider: 


1 + 3= 4=(2x2)* 
1+3+5= 9=(3x3) 
14+345+7=16=(4x4) 


‘The first five odd numbers will add up to 
5X5 or 25,” says one child. Another sees 
that the first 60 odd numbers will add up to 
60X60, “The same answer!’ Another, be- 
cause we have worked with unknowns in 
this group says, ‘Any number of odd num- 
bers will add up to that number squared,” 
and we come to the general case: nXn or n’. 

How do we know that the class has gotten 
the point? We give them another problem 
of similar What 
first 80 even numbers? Quick answers: 
80X80; 6400. No. Some thought. Then a 


type. is the sum of the 


* The second step is discovered by the class. 
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child who has never done well in arithmetic, 
who has been the bane of the arithmetic 
teacher’s existence, raises a bright hand 
and bluts out: ‘‘The 80th even number is 
160, and there are 40 pairs, and 2 and 160 is 
162, and it’s 40 times 162. It’s 6480!” This 
child is quicker to grasp this abstract trans- 
fer than the brightest child in the class. How 
about the other method? What do small sums 
show? 


2+4 = 6=2xX3 
2+4+6 =12=3x4 
2+4+6+8 =20=4X5 
2+4+6---+n=n(n+1) 
2+4---+80 =8081=6480. 


By this time even the dullest child is in- 
trigued. This is not magic. This is something 
you can figure out. Even Johnny can do it. 
I'll try too. Another question: How would 
you find the sum of all the numbers from 
1 to 100? Gasp. Quick answer: It’s the same 
as the sum of the odd numbers added to the 
sum of the even numbers. It’s 100100 
plus 100X101. No it isn’t, the first hundred 
numbers only have 50 odd numbers and 
50 even numbers. Yes, that’s right, it’s 
50 50+40 X51; it’s 5050! Students talking, 
not teacher. I suggest trying the other 
method. It doesn’t work. No one sees the 
pattern: 


2X3 
1+2 = 3=———— 
2 
3X4 
1+2+3 = 6=— — 
2 
n(n+1) 
14+2+.:--:- biel bie 


However there is a simple method de- 
veloped in a manner comprehensible to 7th 
graders and used recently by W. W. Sawyer 
in the Mathematics Student Journal (Vol. 6, 
No. 1, et seq.) which could be used with 
some groundwork at this point. This meth- 
od (finite differences) would be particularly 
enlightening to a pupil who had struggled 


(Concluded on page 246) 




















The Relationship Between Arithmetic 
Achievement and Vocabulary 
Knowledge of Elementary 
Mathematics* 


CLARENCE PHILLIPS 


University of Illinois 


B Brews « TRAINING DEPARTMENTS in ele- 
mentary mathematics often assume 
that if a prospective elementary teacher at- 
tains a high score on an achievement test in 
arithmetic, that person also possesses a high 
level of attainment in vocabulary knowledge 
of elementary mathematics. This assumption 
may have a bearing on teacher training 
curricula and course content. The purpose 
of this study was to determine objectively 
the degree of relationship between achieve- 
ment in elementary arithmetic and vo- 
cabulary knowledge of elementary mathe- 
matics as possessed by prospective elemen- 
tary teachers. 

A total of 52 students enrolled in Mathe- 
matics 202 (Arithmetic for Teachers) at the 
University of Illinois (Urbana, Illinois) was 
used in the study. All of the students in the 
study were enrolled in the College of Educa- 
tion. Seventy-three per cent of the students 
were seniors. Six per cent of the students 
had had student teaching experience before 
taking the course and 2% of the students 
had had teaching experience in the field. 
All of the students in the study had had at 
least two years of high school mathematics. 
Thirty-six per cent had had more than two 
years of high school mathematics. Twelve 
per cent of the students had had college 
mathematics. The I.Q. of the students 
ranged from 94 to 143 with a mean of 118. 

Three tests were given at the beginning 
of the second semester, 1958-9. The tests 
given were as follows: 


* A condensation of certain sections of a doctoral 
thesis, University of Illinois, 1959. 


1. Achievement Tests in 
Arithmetic (Achievement) 

2. Vocabulary Test in Elementary Math- 
matics (Vocabulary) 

3. California Short-Form Test of Mental 
Maturity, S Form 1957 (Mental Ma- 
turity) 

A forty item achievement test in elemen- 
tary arithmetic was developed for the study. 
The items comprised operational skills in 
performing conventional computations in 
whole numbers, common fractions, decimal 
fractions, per cents, and verbal problems. 
Examples of the problems in the test are as 
follows: 


Elementary 


1. 809X457 = 
2. 12103 = 
34. 15=12% of 


Logical validity was established by showing 
that the test corresponded to the definition 
of the traits intended to be measured. It was 
further established that the types of prob- 
lems in the arithmetic achievement tests were 
given in four recently published elementary 
mathematics series (Grades IV—VIII). In 
order to establish reliability, a variation of 
the split-half method, termed the parallel 
split was used to estimate the coefficient of 
equivalence. The test papers from the pilot 
study (I Semester, 1958-9) were analyzed 
to determine how many persons had each 
item correct. The items were then divided 
into two equal groups such that the items in 
the two halves were matched in difficulty 
and in content. The group of papers in the 
study were scored on the two half-tests and 
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Guttman’s formula was applied. Using 
N=52, the coefficient of reliability of the 
achievement test in arithmetic was .92. 

A vocabulary test was also developed for 
this study. It was a recall type of test con- 
sisting of fifteen selected terms from elemen- 
tary mathematics. The fifteen terms were 
selected from the list of mathematical terms 
introduced in one of the leading series, 
Making Sure of Arithmetic. The mathematical 
terms introduced in this series were placed 
into thirteen categories. The following seven 
categories were used in this study: 

1. Terms referring to the four fundamen- 

tal processes of operation 
. Terms referring to the structure of the 

number system 


i) 


3. ‘Terms referring to computational steps 
4. Terms referring to quantity, order, or 
comparison 


wn 


Terms referring to algorisms, terms of 
a fraction, or operational directions 
(other than the four fundamental proc- 
esses of operation) 

6. Terms referring to figures 

Terms referring to measurement 

The split-half technique was used to deter- 
mine the reliability of the vocabulary test. 
The product-moment correlation coefficient 
corrected by the Spearman-Brown formula 
was .71. 

The purpose of the vocabulary test in 
elementary mathematics was to evaluate the 
student’s ability to explain in detail the 
fifteen terms. Wherever applicable, this ex- 
planation was to include (in addition to a 
definition) different meanings, uses, rela- 
tionships, generalizations, principles, sym- 
bols, equivalents, and _al- 
gorisms. Even though the vocabulary test 
was to be a recall type of test, the testees had 
to have some idea as to the scope and ex- 
planation desired. After revisions, it was 
found that the following directions fulfilled 
the criteria set up: 


explanations, 


The following is a list of terms in elementary 
school mathematics (grades 1-8). Explain these 
terms as they are used in the elementary grades in as 
much detail as you can. Where applicable, your ex- 
planation should include different uses, relation- 
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ships, mathematical symbols, etc. Use the language 
level of a child of normal intelligence in the ele- 
mentary grades. You have the entire period (100 
minutes) for this test. 

The fifteen selected terms were as follows: 
subtraction, one hundred, division, square, 
tens’ place, ratio, minuend, fraction, mul- 
tiplication, quart, per cent, cubic unit, 
carry, decimal fraction, and dividend. A 
score sheet was set up giving the important 
knowledge associated with each term. Points 
were allocated for the particular aspects of 
knowledge. For example, 13 points were 
distributed for the knowledge dealing with 
the definition, uses, symbol, relationships, 
principles, and generalizations associated 
with the term “subtraction.” The total 
number of points on the score sheet was 101. 
The score sheet was validated by having 
four judges grade a random sample of ten 
papers. A coefficient of concordance was 
computed and converted to a x? value. The 
null hypothesis was rejected at the 1% level 
of significance which indicated with con- 
siderable assurance that the agreement 
among the five graders was higher than it 
would have been by chance. 

In addition to the major problem of the 
study (to determine the degree of relation- 
ship between arithmetic achievement and 
vocabulary knowledge of elementary mathe- 
matics), there were related problems. These 
will also be considered in the summary 
and conclusions. The conclusions are given 
realizing the limitations of generalizing on 
a small sample of 52 students. 


Summary and Conclusions 


1. The relationship between arithmetic 
achievement and vocabulary knowledge of 
elementary mathematics was found to be 
.53. This product moment correlation co- 
efficient is significant at the 1% level. The 
coefficient of determination, r?, is .28. Thus 
28% of the variance in one is associated 
with the variance of the other. 

2. Using vocabulary scores as a function 
of achievement scores, the standard error of 
estimate was 5.1. Using achievement scores 
as a function of vocabulary score, the stand- 
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ard error of estimate was 7.1. Thus there is 
a greater error of estimate in predicting 
achievement scores from vocabulary scores 
than in predicting vocabulary scores from 
achievement scores. 

3. A student attaining a high score on an 
achievement test may not necessarily attain 
a high score on the vocabulary test. Since 
it is important to ascertain the level of 
achievement in both areas, a testing pro- 
gram for prospective elementary teachers 
should include more than just an achieve- 
ment test in elementary arithmetic. 

4. Using vocabulary scores as a function 
of achievement scores, the correlation ratio 
was found to be .64. The hypothesis 
Nyx=p was accepted (5% level of signif- 
icance). This indicates that there is a linear 
relationship between arithmetic achieve- 
ment and vocabulary knowledge of ele- 
mentary mathematics. 

5. The correlation between arithmetic 
achievement and mental maturity was 
found to be .42. This correlation coefficient 
is significant at the 1% level but it doesn’t 
indicate an extremely high relationship. 

6. The correlation between vocabulary 
knowledge of elementary mathematics and 
mental maturity was found to be .25. This 
correlation coefficient is not significant at 
the 5% level. 

7. The findings showed that there was a 
significant relationship between achieve- 
ment and vocabulary knowledge and _ be- 
tween achievement and mental maturity. 
There was no significant relationship be- 
tween vocabulary and mental maturity. 
This indicates the possibility that achieve- 
ment and vocabulary have a factor (or 
factors) in common, achievement and men- 
tal maturity have a factor (or factors) in 
common, and vocabulary and mental ma- 
turity have no factor in common. 

8. The correlation between arithmetic 
achievement and vocabulary knowledge in 
elementary mathematics, holding mental 
maturity constant, was found to be .49. 
This partial correlation coefficient is ap- 
proximately the same as that of the product- 


moment correlation coefficient of .53. 

9. The correlation between arithmetic 
achievement and vocabulary knowledge was 
found to be .39 for the students above the 
median on the mental maturity test (median 
95.7, raw score). This correlation is barely 
significant at the 5% level. For the students 
below the median on the mental maturity 
test, the relationship was found to be .61, 
significant at the 1% level. The difference 
between the two correlation coefficients is 
not significant at the 5% level. This in- 
dicates that it is inappropriate to assume 
that the relationship between arithmetic 
achievement and vocabulary knowledge is 
significantly higher for students below the 
median on the mental maturity test than 
for those above the median on the mental 
maturity test. 

10. The range for the arithmetic achieve- 
ment test was 18%-100% and the range for 
the vocabulary test in elementary mathema- 
tics was 25%-50%. The standard devia- 
tions for the two tests were 8.3 and 5.9 
(computed on raw scores) respectively. 
Thirty students out of 52 students received 
a score below 75% on the arithmetic 
achievement test. Assuming that prospective 
elementary teachers should have a high 
level of operational skill in elementary 
arithmetic, the above suggests the necessity 
for the recognition of individual differences 
in elementary teacher training courses. 

Epiror’s Note. The vocabulary of elementary 
school mathematics is normally more associated with 
the ideas and concepts of mathematics than with 
computations. One could learn a great deal of com- 
putation without much use of language. That how- 
ever, is not desirable. Certain processes and sym- 
bolic representations such as common fractions have 
names for the elements as well as the whole and 
these should be learned in order to discuss and de- 
scribe. One might expect that the correlation be- 
tween achievement and vocabulary would be higher 
than the .53 found by the author. This suggests that 
we ought to give attention to the development of 
ideas and the words that convey them. Assuming 
that the students in the sample used are a fair sam- 
ple, it is a good thing for many of them to have a 
class in arithmetic when one who is a senior has a 
score as low as 18%. It is these people who know 


little mathematics and who have a fear of the sub- 
ject that are most apt to be harmful to a good pro- 


gram. 





In-Service Research in Arithmetic 
Teaching Aids 


WILuiAM D. REDDELL, Midland, Texas 
M. VerE DeVau tt, University of Texas 


i AMOUNT OF CONCERN teachers have 
for the proper selection of teaching 
aids ranges from those who accept “‘gadge- 
try’ without question to those who give 
careful consideration to their selection and 
use. This is a report of the manner in which 
one group of teachers undertook an evalua- 
tion of arithmetic teaching aids. 

A representative of the Monroe Calcula- 
tor Machine Company introduced the 
Educator, a hand-operated calculator, to a 
workshop group of fifth grade teachers in 
Midland, Texas. After his visit teachers 
raised a number of questions relative to its 
use in classroom instruction. It was decided 
that a study should be undertaken to de- 
termine the effectiveness of this aid in com- 
parison to others which might be used. This 
is a report of that study. 


The Problem 


The problem of the study was to deter- 
mine the relative effectiveness of three differ- 
ent types of aids in improving the mathe- 
matical understanding and achievement of 
fifth grade pupils and their teachers. The 
following hypotheses were established: (1) 
The use of the Educator, the Abacounter 
(an abacus type aid available through 
Creative Playthings, Inc.), and _ teacher- 
made aids (the place-value chart and the 
number line) will make a difference in 
pupils’ mathematical understanding and 
achievement. (2) The use of different 
mathematical teaching aids will make a 
difference in teachers’ mathematical under- 
standing. 


Method 
Seven school principals and three con- 
sultants assisted teachers in designing the 
study which included twenty-four fifth 


grade classes. Three groups of six classes 
each used the teaching aids. Each group 
used one of the three types. A fourth group 
of six teachers served as a control group 
only for data gathered on teachers’ mathe- 
matical understanding. Twenty-four 
teachers volunteered to participate in the 
study and through a system of random selec- 
tion, each of these teachers was assigned to 
one of these four groups. 

Each of the six classes using the Educator 
(Calculator) was supplied with three of 
these machines. Each of the six Abacounter 
classes were supplied with a large teacher- 
demonstration Abacounter and ten small 
pupil desk-size Abacounters. Each of the 
classes using the teacher-made aids used 
both the place-value chart and the number 
line. A local resource leader, either a 
principal or an elementary supervisor, was 
named to each of the three groups and 
regular meetings were held at which time 
instruction in the use of the aid was given 
and teachers shared with others the tech- 
niques they had found to be effective with 
their groups. 

The experiment continued over a five- 
month period and pupils in the eighteen 
experimental classes were given different 
forms of the California Arithmetic Test as pre- 
and post-tests from which mean increase 
scores in arithmetic reasoning, arithmetic 
fundamentals, and total arithmetic achieve- 
ment were determined. 

To gather data on the second hypothesis 
a test of mathematics understanding orig- 
inally developed by Bliesmer, at the Uni- 
versity of Virginia, and revised and edited 
by the writers, and a colleague at the Uni- 
versity of Texas, was administered to the 
twenty-four teachers before the project got 
underway and again in another form five 
months later at the end of the project. 
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Results 


The analysis of variance technique was 
used in analyzing pupil data. Independent 
variables included method and level of 
arithmetic achievement. The method vari- 
able included the three teaching aids. 
Pupils were divided into upper, middle, 
and lower achievement levels in terms of 


initial scores on the California Arithmetic Test 
to determine the extent to which the effec- 
tiveness of specific aids varied with differing 
achievement level groups. Dependent vari- 
ables included increase between pre- and 
post-test scores in arithmetic reasoning, 
arithmetic fundamentals, and in_ total 
arithmetic achievement. These analyses 
are presented in Tables I, II, and IIT. 


TABLE I 
MEAN INCREASE IN ARITHMETIC REASONING ScorEs OF 270 FirtuH GRADE PupIts 


Arithmetic Achievement 
























































Method — Total 
Upper Middle Lower 
EDUCATOR 13.03 13.90 12.27 13.07 
Abacounter 13.67 12.73 13.17 13.19 
Teacher-made 9.33 11.93 11.83 11.03 
Total 12.01 12.86 12.42 12.43 
Analysis of Variance 
age Sum of Mean : 
Source of Variation d.f. Squares Squares I 
Arithmetic Achievement (A) 2 32.1 16.05 
Method (M) 2 283.9 131.50 6.38 01 
AM 4 447 .3 111.83 5.42 01 
Deviation Among Persons 261 5382.9 20.62 
Total Variation 269 6126.2 
TABLE IT 
MEAN INCREASE IN ARITHMETIC FUNDAMENTALS SCORES OF 270 FirtH GRADE PUPILS 
Arithmetic Achievement 
Method --— ~--—- - Total 
Upper Middle Lower 
EDUCATOR 10.07 9.40 8.23 9.23 
Abacounter 12.30 12.50 10.13 11.64 
Teacher-made 10.33 8.20 8.57 9.03 
Total 10.90 10.03 8.98 9.97 
Analysis of Variance 
ache Sum of Mean ; 
Source of Variation d.f. Squares Squares I 
Arithmetic Achievement (A) 2 166.8 83.40 
Method (M) 2 380.2 190.10 3.04 05 
AM 4 613.3 153.33 2.44 05 
Deviation Among Persons 261 16 ,407.5 62.86 





Total Variation 





269 1,160.3 
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Among achievement level groups there 
were no significant differences in mean in- 
crease in any of the three dependent vari- 
ables including arithmetic reasoning, arith- 
metic fundamentals, and total arithmetic 
achievement. However, relative to the 
‘“‘methods variable,” significant differences 
resulted when each of the dependent vari- 
ables was analyzed. Mean increases in 
arithmetic reasoning of pupils who had used 
the Educator or the Abacounter were 
significantly greater at the 5 per cent level 
than for those using the teacher-made aids. 
Mean increases in arithmetic fundamentals 
were significantly higher at the 5 per cent 
level for those pupils using the Abacounter 
than for pupils using other aids. Mean in- 
creases in fotal arithmetic achievement for 


pupils using either the Educator or the 
Abacounter were significantly greater at 
the 5 per cent level than for those using the 
teacher-made aids. Significant interactions 
between independent variables indicate that 
particularly for arithmetic reasoning the 
teacher-made aids were of most value to 
lower-achievement-level pupils. 

The results of the tests of understanding 
taken by the teachers of these three groups 
of pupils and the group of six control 
teachers revealed that all groups made 
gains in their understanding of mathema- 
tical concepts. However, only the gains 
made by the teachers using the Educator 
and the Abacounter were significant at the 
5 per cent level. These results are reported 
in Table IV. 


TABLE III 


MEAN INCREASE IN TOTAL ARITHMETIC ACHIEVEMENT ScoRES OF 270 FirtH GRADE PUPILS 





Arithmetic Achievement 


Method meena 
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— ——— Total 
Upper Middle Lower 
EDUCATOR 23.13 23.37 20.13 22.21 
Abacounter 25.63 25.23 22.97 24.61 
Teacher-made 19.67 20.13 20.07 19.96 
Total 22.81 22.91 21.06 22.26 
Analysis of Variance 
; » ee S f M 
Source of Variation dfs aa Prac I ig 
Arithmetic Achievement (A) 2 196.1 98 .05 
Method (M) 2 975.7 487 .85 4.47 .05 
AM 4 1,298.7 324.68 2.97 .05 
Deviation Among Persons 261 28 ,479.4 109.12 
Total Variation 269 30 949.9 
TABLE IV 
T-TEsT OF SIGNIFICANCE OF MEAN GAIN IN ARITHMETIC UNDERSTANDING OF 
Four Groups OF FirtH GRADE TEACHERS 
: Standard Standard ‘ 

Method Number Mean ewlatinnn Rieue Mics r P 
Educator 6 9.17 6.09 .73 3.36 5 
Abacounter 6 y Fes a. 39 1.86 3.95 02 
Teacher-made 6 2.17 4.88 2.18 99 
Control 6 4.50 6.80 i 
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Conclusions 


Pupil groups which used the Educator 
and/or the Abacounter made greater gains 
in arithmetic achievement than those pupils 
using teacher-made aids. Teachers of these 
groups likewise increased in their mathe- 
matical understanding significantly more 
than others. The specific teaching aids used 
in these classrooms did make a difference in 
the achievement of pupils. For the most 
part, specific aids which were successful 
with pupils of one achievement level were 
effective with pupils of other levels. Perhaps 
most important is the conclusion that some- 
thing happened to the understanding and 
achievement of both teachers and pupils as 
this group of in-service teachers investigated 
the effectiveness of arithmetic teaching aids. 

A number of questions may be raised. Is 
this pupil and teacher growth the result of a 
research approach and a research attitude 
on the part of teachers? Is this growth in 
teacher understanding the result of work 
with specific teaching aids or is it a result 
of teachers’ involvement in research ac- 
tivity? Is the increase in pupils’ reasoning 
and fundamental skills, which is apparently 
related to the growth made by their teachers, 
a function of the aid used or a function of 
the increased understanding of their 
teachers? How permanent are the changes 
made by teachers? Will future classes profit 
from the understandings developed by 
teachers in this project? 


Epiror’s Note. The authors ask whether the 
larger gains in mean growth might be due to the 
research attitude of the teachers. Such is often the 
case when a novelty element is introduced and the 
teachers themselves must do extra work to under- 
stand and carry out the use of the new procedure 
and instrument. It is probably fair to assume that 
the additional learning gained by these teachers will 
have values for other classes even though the experi- 
mental methods are not used. An experimental and 
research attitude is good for all teachers. When one 
ceases to question and to explore for new ideas, 
growth stops and retrogression probably begins. 
With ‘“‘T” scores above 3 for both procedures using 
the Educator and the Abacounter no reasonable 
doubt for the values of these procedures should exist 
in terms of the experimental situation. There may 
be other materials and procedures that would yield 
an equal significance when the same amount of time 
and energy is expended. 
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“Plus’’ Work for All Pupils 
(Concluded from page 239) 


hard to detect the law by trial and error. 
A further advantage of following through 
with the method of finite differences would 
be that the teacher could effectively answer 
the question an 8th grader asked me: ‘‘How 
do you know that this pattern keeps going 
on?”’ Of course, we don’t know that it does 
until we prove it, and the kind of questions 
we ask children in arithmetic should have 
answers we ourselves know how to prove. 

The homogeneous control groups re- 
sponded about as well as the heterogeneous 
groups, but no better. This is significant. What 
is equally significant was that the college 
girls responded about as well as the 5th and 
6th graders but not as well uniformly. Some 
were too old to exhibit the enthusiasm that 
came naturally to the 11-year-olds. A sequal 
to the experiment (which continues, using 
the syllabus being prepared by Professor 
Davis of the Syracuse, N. Y. ‘Madison 
Project,”’ q.v.) was the discovery of an 8th 
grader, the next week, that 


13+ 23 = (1+ 2)? etc. 


She had been given an assignment by her 
regular teacher to find the sums of cubes 
and this discovery gave her a very easy 
method for completing the assignment. The 
8th grade now wants a proof for this. | 
can’t see how to do it without using summa- 
tion notation. Can you? 

Epiror’s Note. It is heartening to have people all 
over the country experimenting with different ma- 
terials and with levels other than those tagged as 


“gifted.” The editor has long cherished an old 
proverb: “What one fool can do, another may 


learn.” We so often shy away from ideas because 
they are new or strange to us. Mr. Clarkson noted 
that his college students were much like fifth and 


sixth graders but lacking in spontaneity. Having 
found that pupils of a certain age level can discover 
and learn some interesting topic in mathematics, we 
are still faced with the decision as to whether this 
topic is more fruitful than some other which it may 
replace. The decision is not easy. Perhaps, at least 
for some pupils, the discovery and formulation of a 
principle such as §=n/2(a+/) is much more worth- 


while than the mastery of 7 X9=63. But we must not 
be hasty in recasting the curriculum for the ele- 
mentary schools nor should we refuse so to do when 


evidence clearly indicates revision. 





Filling a Gap in Subtraction 


Outvia H. BALpwin, Supervisor 
Negro Schools, Palm Beach County, Fla. 


Gre GAPS APPEAR in the teaching of 
concepts at the primary level when 
there should be continuity and sequential 
development step by step. These gaps must 
be filled in, rather than pulled together if 
concepts are to be meaningfully clear and 
processes understood and functional. Ob- 
servations and outcomes in pupil perfor- 
mance point up the fact that our teachings 
of the substraction concepts lack wholeness. 
A device—Basic Subtracto-Addo Fact 
Boards—is proposed as an aid. The boards 
give a visualized, realistic approach that 
will aid in the discovery and understanding 
of the concepts and processes involved in 
subtraction. At the same time these boards 
show the positive relationship of subtraction 
to addition. They lessen the confusion 
caused by the transition from the semi-con- 
crete experiences to abstract thinking. 
Because the “‘take-away”’ concept of sub- 
traction lacks wholeness as now taught by 
many, both the concept and the process be- 
come confused. Children are taught that 


‘ 


subtraction means “‘take away.” This “‘tak- 
ing away” means separating or regrouping, 
but the visualized process proves a barrier 
to understanding because the quantity of 
blocks or circles though crossed out or 
blocked out remain visible—an attempt to 
teach that a thing is and is not at the same 
time. Barriers or blocks to understanding 
and meaning thus arise. 


Incompleteness in concept also arises 
when children are taught to think of sub- 
traction only as a process of “take-away.” 
This incompleteness together with the 
haziness of the ‘“‘take-away-though-I-still- 
see-it”” concepts serve to retard sequential 
and continuous meaningful number devel- 
opment. Abstractions, techniques and sym- 
bolisms are not as easily understood as 
thought or, perhaps, desired. To “take 
away’ means to make a part or all of a whole 
thing disappear. Johnnie had two peaches; 
he ate one or Betty have five pennies; she 
lost two. Both a peach and two pennies are 
gone. They have disappeared. The differ- 
ence that remains might easily be the result 
of counting, estimating, computing; of com- 
parison, addition or take-away. Three sub- 
tractive concepts—comparison, addition, and 
take-away involved in the subtractive idea 
need be visualized for meaning both of the 
concept and the process. These must be 
taught if understandings and skills are to 
be meaningfully developed. These must 
also be interrelated and understood by the 
children and must relate to the children’s 
concerns in many and varied social situa- 
tions. 

The following drawings are two of the 
series of the subtraction concept boards 
and are designed to relate the subtractive 
process to addition process. 


€2 The top of the board shows the total from which the number is to 


be taken 


Removable slat which shows the number to be taken away 


\ ~“O-O™ What is left when the removable slat is taken away. 


As the board appears now, the symbol 8 is given with the meaning in circles. The abstract symbol 8 is the 
name of the number of circles with which we work. (semi-concrete). That eight things are needed to make 


eight is the desired understanding. 
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Should the meaning of 3 or 5 not seem 
clear the slat might be again slipped par- 
tially in the slot beside, but not covering the 
3 or 5 while the meaning between the sym- 


bol and the circles again is explained or 
clarified. 


8 circles, 
ome) 

© o O(5) circles; and 8, take away 5 circles, 
leaves 0 0 O (3) circles. 


take away 3 circles, leaves 








At this point be sure to make clear the visual 
concept of “‘take-away.’’ Children should 
not be forced to memorize the meaningless 
facts and rules of any process until repeated 
experiences have readied them for meaning 
and use of the concept. 

We need to show to children and have 
them understand that we can also find the 
difference—how many is left or gone—as we 
subtract. We began to compare subtrac- 
tively. Though much used, the difference con- 
cept of subtraction does not involve the 
thinking as that -f “‘take away.” The con- 
cepts of larger, smaller, how much more, or 
how much less or how much must be added 
enter and must be made meaningful in 
many and varied social experiences. Such 
comparisons make the meaning of ‘“‘differ- 
ence”’ clear. 
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B. Underneath the removable slat is the symbol and sign of what is taken. This 
meaning of the sign for “take-away” must also be taught. 


The board now becomes more abstract and appears as illustration (B). The 
symbol —3 takes the place of the 3 circles, thus associating the symbol and the 
conceptual meaning of 3. With the slat taken away, we have actually removed 
(taken away) 3 circles from 8 circles, leaving 5 circles. 


Or we may have taken 5 circles from 8 circles 
leaving 3 


— 


. Replacing slat to give the picture of 8 being 
composed of 8 ones. 
. How many circles do we have? 8 


. The number at the top of our board is named 8 
. How many circles must we have to make 8 


nw > Ww 


8? Yes, each one of the 8 circles is needed to 
make 8. 


7. How many ones then are needed to make 8? 
8. (Pulling slat)—How many are we taking 
away? 
8 take away 3=5 8 


The parallel board is 
8 
—5 
and the process for teaching would be the 
same as above. 
With the slats removed from both boards 
and held thus: 


[ 


000 
00 O 
take leave 3 
omomne) 000 
| 000 
00 
then take | OOO leave 5. 
fomomne) 





New concepts at this point are possible 
through questions, answers and manipula- 
tion of slats. 
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D. With slats in reversed positions the dif- 
ference concept might be visualized and 
taught. The following suggested ques- 
tions or statements will illustrate: 


1. We have five (5) circles, how many more are 
needed to make 8? 

. 8 is how many more than 3? 

. We have three (3) circles, how many more are 
needed to make 8? __ 

. 3 is how many less than 8? ___ ' 

5 is how many less than 8? 

How much must be added to 3 to equal 8? ___ 

How much must be added to 5 to equal 8? ___ 

8 is how many more than 5? ___ 








Ww dN 





ere 


eo 


E. Other Experiences: 


8 children were at the chalk board. 3 girls took 
their seats. How many children were left at the 
board? 


We have 5 fingers on one hand. How many more 
fingers are needed to make 8? 


There are 8 of us at the table. There are 5 chairs. 
How many more chairs are needed? Can you 
show this with circles? 


8 8 
—3 —5 


8— 


wn 


F. On the back of the board are the accom- 
panying addition facts necessary for com- 
plete, meaningful and social understand- 
ing. Manipulating the slats to show 


us 


+. 
4 


or 5+3= or 34+5= 


we question: What added to 3 equals 8? 
What added to 5 equals 8? 


8 8 3 3 
+5 +3 


Thus we have the completed number 
story and a suggested device to illustrate a 
conceptual approach for better understand- 
ing. 

The subtracto-addo fact boards are for 
use in grades 1—3 covering the facts to 10 
and are followed through in grades 4—6 by 
reference boards of the ninety addition and 
subtraction facts so arranged that a teacher 
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might use them with individuals, the class or 
small groups or with immature, average and 
advanced groups. They might be self teach- 
ing. The more difficult of the 45 basic addi- 
tion and subtraction combinations are 
wheeled. This serves as a testing device. 
Accompanying these devices teachers are 
requested to create many and varied ex- 
periences that move from the simple to the 
complex as concepts are cleared and 
processes understood. 


Eprror’s Note. Certainly many pupils in the 
lower grades need the visualization of the subtrac- 
tion process and some of these profit from doing the 
manual process of removing items. Mrs. Baldwin’s 
“boards” are made of scraps of plywood and mason- 
ite which are found in the woodshop. It might be 
suggested that the numerical symbols be available 
on the lower section so that the complete direct 
comparison with circles or objects and the written 
symbol be evident. For perhaps twenty years the 
editor has used a framed piece of sheet metal painted 
with “blackboard paint” and wooden counters 
which contain small alnico magnets to illustrate not 
only numbers but addition, subtraction, multiplica- 
tion, division, and fractional relationships. Since the 
metal is painted, the written record of what is being 
done may be made in chalk and thus a complete 
visual-manual demonstration and the symbolic 
record are immediately available. This item was 
described in THe ARITHMETIC TEACHER, Volume I, 
No. 1, February, 1954. As Mrs. Baldwin says, cer- 
tain pupils need to be shown much more than others 
and phases of this work may need to be carried into 
the intermediate grades. Learning with understand- 
ing is our goal, 


Newly Elected Officers 


The following officers and directors as- 
sumed the responsibilities of their respective 
offices at the annual meeting of the Council 
at Buffalo in April. 

President: Phillip S. Jones 


Vice President for Senior High School: William 
H. Glenn 

Vice President for Elementary School: Clarence 
Ethel Hardgrove 

Directors: J. Houston Banks 


Irvin H. Brune 
Robert E. K. Rourke 











“Interest with Interest’’ 


MiInnieE SCHLICHTING 
University High School, Lincoln, Neb. 


HE COMPUTATION OF interest is a 

perennial instructional ‘“‘headache” 
for the arithmetic teacher. There are several 
different methods of finding the amount of 
interest, but the 60-day method is the one 
which is used most frequently. Advocates 
claim that this method is short, and indeed 
it is, so long as the rate is 6 per cent and the 
interest is to cover 60 days. But try to con- 
vince students that the 60-day method is 
shorter when the rate is 5 per cent and the 
time is 96 days! 


The Basic Method 


Invariably boys and girls groan at the 60- 
day method and beg to be allowed to use 
the original or basic method in which the 
principal is multiplied by the rate for one 
year. This amount is then multiplied by the 
number of days and divided by 360. Most 
students learned this method in their first 
introduction to interest. They are reluctant 
to try a new way unless they are convinced 
that the “shorter” method is 
shorter. 


actually 


360-day Method 


There is really a short method of com- 
puting interest. It is the 360-day method 
which has not been included in many text- 
books but is used by banks. In this method, 
interest is computed by multiplying the 
principal by the number of days, dividing 
by 100 or placing the decimal point two 
places to the left, and then dividing as 
follows: 


by 120 __ if interest rate is 3% 
by 90 _ if interest rate is 4% 
by 72 if interest rateis 5% 
by 60 if interest rate is 6% 


by 51.43 if interest rate is 7% 


by 45 if interest rate is 8% 
by 40 if interest rate is 9% 
by 36 _ if interest rate is 10% 


Thus, in computing the interest on 
$258.50 for 5 per cent for 96 days, the fol- 
lowing mathematical operations are neces- 
sary, when the 360-day method is used: 


Multiply $258.50 by 96 $24,816.00 

Divide by 100 248 .16 

Divide by 72 3.446 or $3.45 
Contrast this with the mathematical 


operations necessary in the 60-day method 
as follows: 





Interest for 60 days at 6% $2.5850 
Interest for 30 days at 6% 1.2925 
Interest for 6 days at 6% 2585 
Interest for 96 days at6% $4.1360 
Interest for 96 days at 1% 6893 


Interest for 96 days at5%  $3.4467 or $3.45 


It is well for students to know the “why” 
of the 360-day method. This may be done 
by reviewing the “cancellation” method 
which they may have learned previously. 

1. Set up calculation as follows: 


5 96 
$258.50 X—— (rate) X—— (days) 
100 360 


2. By cancellation, the following results 
are obtained: 
96 


5 
$258.50X-— x —_ 
100° 360 


72 


This serves as a good way to introduce 
the 360-day method: 


$258.50 5 ( 1 
——— X—l or - -) X96 
100 60 72 


Thus students will only need to learn to 
multiply the principal by the number of 
days, move the decimal point two places to 
the left, and then divide by 120, 90, 72, 60, 
51.43, 45, 40, or 36 depending on the rate 
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need not be 
memorized but students can merely re- 


of interest. These divisors 
member that the divisor may be found by 
dividing 360 by the rate of interest. 

When the figures contain fractions, the 
360-day method is more accurate than the 
60-day method and requires just two mathe- 
instead of four. In 
classes where adding machines are used, 


matical operations 
students can be taught to do the multiplica- 
tion by machine. The writer has found that 
when students are given a choice of method 
they always choose the 360-day method. 

It is unfortunate that 360 is not easily 
divisible by 7 but the 360-day method may 
still be used by means of two additional 
mathematical operations as follows: 


Multiply $258.50 by 96 $24,816.00 


Divide by 100 248 .16 
Divide by 60 4.14 
Add 3 of $4.14 .69 
Interest at 7% $ 4.83 


If students learn the 360-day method, 


The most FLEXIBLE aid for mathematics learning! 
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they will truly study “interest with in- 
terest.” 


Epiror’s Nore. Special methods of computing 
interest such as the “6% 60-day method” and the 
**360-day method” are usually employed in courses 
in business arithmetic where it is assumed the stu- 
dent should learn a method which he may have oc- 
casion to use repeatedly. The basic principle of com- 
puting interest which is expressed in the formula 
I=PRT is very important in our society and should 
be understood and learned by all. Special methods 
may be learned by pupils under circumstances 
which dictate the need for a special method. For 
example, people who hold investments frequently 
use a method for determining approximate rate of 
yield by relating the annual dividend to 100. e.g. a 
yield of $1.80 on a cost of 34 is approximately 5.4% 
because 100 is nearly 3X34. Similarly $1 on 16 is a 
little over 6% because there are more than 6 X16 in 
100. But these special methods may be learned as 
occasion demands and they can be understood by 
one who understands the basic principle of interest. 
To many people today the calculation of rate is 
probably more important than the calculation of 
interest. It should also be recalled that much calcu- 
lation is done by machine and many financial insti- 
tutions have developed tables. For some pupils the 
use of tables, machines, and special methods pro- 
vides an extension of the basic learning. 


“NUMBERS IN COLOR” 


(Cuisenaire* Rods) 


Used from Kindergarten through High School 


Here is an exciting new approach which is already causing fundamental changes in mathematics teaching. 
Now the teacher can introduce mathematics as the study of relationships from the first school years. 


“Numbers in Color” consists of 241 colored rods of varying lengths, without confining unit-measurement 
marks. Shifting “units” for measurement make fractions fun. In handling these rods, the child can 
“discover” essential mathematical principles such as: 


e All school arithmetic concepts and operations 
e Algebraic topics 


e Geometric concepts 


e Set theory and other “modern mathematics” topics 


Colors and sizes of rods are designed for easier use by children. Children do not become dependent on 
the rods; notation and written problems are used at all stages. 


“Numbers in Color” are used with individuals and with classes. Excellent with special groups such as 
slow learners and gifted. The Cuisenaire approach is judged mathematically sound by mathematicians 
and educationally sound by educators as proven in classroom use. Texts for teachers and students contain 
the information necessary to use “Numbers in Color effectively. 


Write for further information and free copy of “A Teacher’s Introduction to Numbers in Color.” 


Suitable for purchase under Title III, National Defense Education Act of 1958. 


© CUISENAIRE COMPANY OF AMERICA, INC. 


246 East 46th Street 


*Trade Mark 


New York 17, N.Y. 











A Kit for Arithmetic 


Juxia ADKINS 
Central Michigan University, Mount Pleasant, Mich. 


HILE TEACHING A cCouRSE (Arith- 

metic Principles and Teaching) for 
prospective elementary teachers, I wished 
to acquaint the students with a philosophy 
of teaching for which the “‘discovery meth- 
od” is an expression of the philosophy. I 
decided that an effective way to achieve 
this goal would be to use role playing. In 
doing this I would use with the students 
techniques that I hoped they would use 
later with their own students. 

This plan presented a problem. If students 
are to discover relationships and facts for 
themselves, each student must have materials 
with which to work. 

After thinking about the problem for some 
time, I decided that a kit for each student 
would be a solution. For my purpose the 
kits must be compact, uniform in size (for 
easy storage), and inexpensive. 

The problem of a container for the ma- 
terials was solved when I walked into a 
bookstore at the beginning of the Christmas 
season. The clerks had just finished arrang- 
ing a display of Christmas cards, and the 
empty boxes were stacked on the floor. 
These boxes met my requirements—com- 
pact, uniform in size, and certainly inex- 
pensive! The clerks were happy to have me 
relieve them of thirty-five of the boxes. 

My next job was to decide upon the types 
of manipulative mathematical aids to place 
in the boxes. I started with the kinds of aids 
that one might use with children in the 
first grade (see accompanying picture). The 
following materials were used: 

1. Paste sticks wrapped in bundles of ten each. 

2. Cardboard circles to use as counters (these 


may be obtained from a school supply store). 
3. Plastic toy automobiles. 


As we progressed to other units and ad- 
vanced in grade levels in our study of teach- 
ing techniques, I changed the materials in 
the kits. 


When using the kits I did not wish to 
take class time to hand out and to collect 
them. Therefore, the kits were kept in a 
large cardboard box and on the days we 
needed them, this box was placed at the 
door. As each student entered the classroom, 
he picked up one of the kits; as he left the 
classroom at the end of the period, he re- 
turned the kit to the large box. 

Now that each student had his own ma- 
terials with which to work, my next task 
was to develop demonstration-size ma- 
terials which closely resembled the students’ 
materials. While they used toy automobiles, 
I had pictures of automobiles to place on 
the flannel board; while they used card- 
board discs, I used magnediscs on sheet 
metal; and while they used bundles of 
paste sticks, I used bundles of large, red 
sticks. 


With these types of materials—a kit for 
each student and demonstration material 
for myself—I felt that I was better equipped 
to convey to prospective teachers the prin- 
ciples of a philosophy of teaching on which 
the “‘discovery method” is based. 
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Research on Arithmetic Instruction—1959 


J. FRED WEAVER 
Boston University School of Education 


Ht er SUMMARY OF RESEARCH on arith- 
metic instruction represents a con- 
tinuation of a series begun three years ago in 
THE ARITHMETIC TEACHER,! and brings this 
series up-to-date through the calendar year 
1959. 

The present summary is organized in two 
major sections. The first of these is devoted 
to published research reports; the second, to 
doctoral theses and dissertations which have 
been reported in Dissertation Abstracts (as dis- 
tinct from other published research reports). 


Section I: Published Research 
Reports 

The annotated references in this section 
include accounts of research on arithmetic 
instruction that were reported in periodicals, 
monographs, and the like during the cal- 
endar year of 1959. A serious attempt was 
made to make the listing as complete as 
possible. Omissions, if they exist, are unin- 
tentional. 

In preparing 1959 summary the 
writer applied the same criteria of de- 
limitation that were used in previous years. 
Thus, published references included in the 
biobliography are restricted to: (1) norma- 
tive and experimental studies which report 
specific data or findings on a problem asso- 
ciated with, or closely related to, mathe- 


the 


matics instruction in the elementary school 
(grades K-6); and (2) bibliographies, sum- 
maries, and more or less critical discussions 
which relate in whole or significant part to 


1 Weaver, J. Fred. “Six Years of Research on 
Arithmetic Instruction: 1951-1956.” THe ArITH- 
METIC TEACHER 4: 89-99; April 1957. 

Weaver, J. Fred. ‘‘Research on Arithmetic In- 
struction—1957.” THe ARITHMETIC TEACHER 5: 
109-118; April 1958. 

Weaver, J. Fred. “‘Research on Arithmetic In- 
struction—1958.” THe ARITHMETIC TEACHER 6: 
121-132; April 1959. 
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such normative and experimental studies. 
It is hoped that these criteria were applied 
with reasonably acceptable fidelity when 
deciding whether or not to include a par- 
ticular reference among those listed in this 
1959 summary. 


Annotated Listing of Published 
Research Reports 


1. BEAN, JonNn E. “Arithmetical Understand- 
ings of Elementary-School Teachers.” The Ele- 
mentary School Journal 59: 447-450; May 1959. 


Used Glennon’s ‘‘Test of Basic Mathematical 
Understandings” as the criterion measure ap- 
plied to 450 Utah elementary-school teachers. 
Found the mean rights-score to be about 66% 
of the total items in the test. Found a small 
cumulative increase in teachers’ arithmetic un- 
derstanding with greater teaching experience. 
Found that the amount of college preparation of 
a teacher was related directly to her level of 
arithmetic understanding: ‘“Teachers who had 
done graduate work, for instance, averaged more 
than seven point above teachers who did not 
have a Bachelor’s degree.’’ Found intermediate- 
grade teachers scoring higher, on the average, 
than primary-grade teachers in regard to under- 
standings of common and decimal fractions and 
the rationale of computation. Using a question- 
naire ‘‘. . . devised to determine the relationship 
between test scores and various criteria deemed 
relevant to the problem, also found a positive 
relationship between teacher self-perception of 
arithmetic understanding, both before and after 
testing, and actual test scores; self-perception was 
somewhat more realistic after testing than be- 
fore, however. 


2. BERNSTEIN, ALLEN. “‘Library Research—A 
Study in Remedial Arithmetic.” School Science and 
Mathematics 59:185-195; March 1959. 


Summarizes research “‘remedial arith- 
metic,”” based on a bibliography of 32 references 
selected from over 200 relevant articles and re- 
search studies examined and evaluated by the 


author. The research is presented and discussed 


3 


on 
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in relation to three major categories: A. Reme- 
dial Teaching Projects; B. Error Diagnosis 
Studies; and C. Studies in Learning Theory. A 
final section of the report summarizes findings 
and conclusions that emerge from the research 
analyzed. Persons interested in the problem of 
‘remedial arithmetic” undoubtedly will wish to 
read Bernstein’s report in its entirety. (See the 
summary of “Six Years of Research on Arith- 
metic Instruction: 1951-1956” in the April 1957 
issue of THE ARITHMETIC TEACHER for reference 
to Bernstein’s own earlier research which was 
reported in the January 1956 and June 1956 is- 
sues of School Science and Mathematics.) 


3. Bocut, THomas L. “A Comparison of 
Achievement in Arithmetic in England, Cali- 
fornia, and St. Paul.” THe ARITHMETIC TEACHER 
6: 87-94; March 1959. 


Reports a study based on administering to 524 
children in St. Paul the same instrument used 
by Buswell in his earlier research. (See G. T. 
Buswell, “Comparison of Achievement in Arith- 
metic in England and Central California,” The 
Arithmetic Teacher 5: 1-9; February 1958.) Com- 
pares findings from the two studies, and makes 
the following statement: “The writer feels that 
only one valid conclusion can be reached and 
that is that on the average, English children ages 
10 yr. 8 mo. to 11 yr. 7 mo. are superior in arith- 
metic achievement to American children of the 
same age.” It is imperative that interested readers 
study carefully the actual Buswell and Bogut reports 
in order to be familiar with the details of each re- 
search study, the relation between them, and the 
many factors which have a significant bearing 
on the findings and conclusions associated with 
each investigation. 

(Also refer to the Tracy investigation listed at 
a later point in this summary of research on 
arithmetic instruction, 1959.) 


4. Casts ScHoot Facutty, The. Meeting Indi- 
vidual Differences in Arithmetic (Directed and 
Edited by Frances Flournoy and Henry J. Otto). 
Bureau of Laboratory Schools, Publication No. 
11. Austin: University of Texas, 1959. 184 pp. 

Discusses the problem of individual differences 
in arithmetic in relation to the work of the class- 
room teacher, based in part upon research find- 
ings and implications. Presents 14 “‘narratives”’ 
which describe procedures and techniques for 
differentiated instruction on selected topics in 
grades 1-6, growing out of a series of try-outs 
and evaluations in actual classroom situations. 
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5. CHETVERUKHIN, NIKOLAI F. “‘Mathematics 
Education in the Soviet 7-Year School.’ Tue 
ARITHMETIC TEACHER 6: 1-5; February 1959. 


Presents an analysis of the mathematics pro- 
gram in the USSR for the seven-year period of 
compulsory schooling (ages 7 to 14). 


6. Davis, O. L., Jr., BARBARA CARPER, and 
CAROLYN CRIGLER. “The Growth of Pre-school 
Children’s Familiarity with Measurements.” 
Tue ARITHMETIC TEACHER 6: 186-190; October 
1959. 


Reports data from administering the “‘Mac- 
Latchy Test of the Preschool Child’s Familiarity 
with Measurement” to 23 four-year-olds en- 
rolled in a nursery school and 29 five-year-olds 
enrolled in the kindergarten of a campus demon- 
stration school. Testing was done in February. 
Tables are presented to show the percentages of 
correct responses for each of the two samples on 
questions about: the measurement of time; liquid 
measure, avoirdupois weight, and length; money 
and groups; and miscellaneous measures. No 
tests for the statistical significance of differences 
between percentages are reported. The authors 
conclude that “ ... marked differences in fa- 
miliarity with measurement were noted between 
responses of four- and five-year-old children. 
While differences between the groups were 
found for most items, the older children had not 
achieved mastery of the ideas. This is consistent 
with previous research evidence about concept 
development that indicates that growth, while 
substantial between age groups, is continuous 
and, for different children, occurs at varying 
rates... to generalize from these data is dan- 
gerous. However, some conclusions may be ex- 
pressed with caution. Pre-school children have 
some understanding of common measures. Sig- 
nificant growth may occur between the nursery 
school and kindergarten years for some meas- 
ures. These findings lend encouragement to the 
belief that pre-school-age children may profit 
from direct experiences designed to foster famil- 
iarity with common measures and measure- 
ment.”’ A bibliography of 11 references is in- 
cluded. 


7. De Francis, Joun. “Beginnings of Mathe- 
matical Education in Russia.’”’ THe ARITHMETIC 
TEACHER 6: 6-11, 16; February 1959. 


Presents an analysis of a first-grade (age 7) 
arithmetic program in the USSR, based on a 
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study of Arithmetic Textbook for the First Grade of 
Primary School (Arithmetika, Uchebnik dlya pervogo 
klassa nachalnoi shkoly). Also compares this pro- 
gram with the program exemplified by several 
first- and second-grade arithmetic textbooks used 
here in the United States. 


8. Durre.i, Donan D., and others. ‘‘Adapt- 
ing Instruction to the Learning Needs of Chil- 
dren in the Intermediate Grades.” Journal of 
Education 142: 1-78; December 1959. ‘' 

Reports a study of a modified Winnetka plan 
* in 47 self-contained class- 
rooms in eight elementary schools during the 
1958-59 school year. Findings were based on 
data 384 16 fourth-grade 
classes, 448 children in 16 fifth-grade classes, 
and 354 children in 15 sixth-grade classes. Chap- 
ter 3 of the monograph reports the findings re- 
garding arithmetic (classified as a ‘“‘skills sub- 
ject” along with reading, spelling, and language 
—in 


of ‘‘team learning’ 


from children in 


contrast with the “content subjects” of 


and The 


following findings, among others, were reported: 


social studies, literature, science). 
“The differentiated program in arithmetic pro- 
duced statistically significant gains in problem 
solving in grades five and six. In computation 
skills there was a statistically significant gain in 
grade five, a slight gain in grade six. Grade four 
showed no change in problem solving, a slight loss 
in computation.” 


9. FELDHUSEN, JOHN F., and Herserr J. 
KiausMEIER. “‘Achievement in Counting and 
Addition.” The Elementary School Journal 59: 


388-393; April 1959. 

Sought to determine achievement levels in 
counting and addition that would serve as ap- 
propriate new learning tasks for children of low, 
average, and high intelligence having a mean 
117 Data were 
derived from 20 boys and 20 girls in each of 
three WISC IQ groups: low (56-81), average 
(90-110), (120-146). 
levels in each task are reported for each IQ 
group. 


chronological age of months, 


and _ high Achievement 


(See Klausmeier-Feldhusen study reported in 
this section; also Check and Feldhusen studies in 
Section II.) 

10. Flournoy, Frances. “A Consideration of 
Pupils’ Success with Two Methods for Placing the 
Decimal Point in the Quotient.” School Science and 


Mathematics 59: 445-455; June 1959. 


Reports a study comparing pupils’ success with 
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the ‘“‘caret” and the “subtractive” methods for 
placing the decimal point in a quotient when 
each method is taught and learned with atten- 
tion given to the basic underlying mathematical 
principle involved. The “‘caret’’ method was used 
with 71 pupils in three sixth-grade classes; the 
“subtractive” method, with 66 pupils in three 
sixth-grade classes. The “median grade-level 
arithmetic achievement ...on a standardized 
test taken in September’”’ was the same (5.8) for 
both samples. At the end of the experimental 
period (the starting date and length of which 
were not mentioned in the research report) a 
two-part test was administered: “Part I of the 
test consisted of 12 division examples involving 
decimal fractions. . . . Part II of the test was de- 
signed to evaluate the pupil’s understanding of 
the method he was taught to use in placing the 
decimal point in the quotient.”’ The following 
conclusions were among those drawn: “In gen- 
eral, pupils taught to make the divisor a whole 
number by multiplying by a power of ten and to 
multiply the dividend by the same number and 
use the caret more often correctly placed the 
decimal point in the quotient than pupils who 
were taught the subtractive method. The above- 
average arithmetic achievers, in the sampling 
of pupils taught the subtractive method, more 
often correctly placed the decimal point in the 
quotient than the above-average achievers 
taught the other method. However, this dif- 
ference was very slight. For the below-average 
arithmetic achievers the subtractive method was 
decidedly more difficult than was the method of 
making the divisor a whole number... the 
nature of the subtractive method seems to pro- 
vide more opportunity for error in placing the 
decimal point in the quotient than does the other 
method. .. . It is recognized that the introduc- 
tory presentation given by teachers using the 
subtractive method may have varied much more 
than those presentations given by the other 
teachers through using the textbook as a guide. 
|The state-adopted textbook presents the “‘caret”’ 
method.] However, there was considerable indi- 
cation that taught the subtractive 
method understood the mathematical principle 
basic to it as well as pupils taught to make the di- 
visor a whole number and to use the caret to indi- 
cate each new decimal place.” 


children 


11. FLournoy, Frances. “‘Children’s Success 
with Two Methods of Estimating the Quotient 
Figure.” THE ARITHMETIC TEACHER 6: 100-104; 
March 1959. 
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Reports an exploratory study involving two 
fifth-grade groups who were learning to divide 
by 2-place divisors. One group (two classes, 61 
children) was taught to use the “one-rule 
method” for estimating quotient digits; the 
other group (two classes, 63 children) was taught 
to use the “two-rule method.” At the outset the 
groups were roughly comparable on computa- 
tional ability in general (average grade-scores 
of 5.4 and 5.1 respectively). Five and one-half 
months after instruction was initiated, all chil- 
dren were given an untimed test of 10 examples 
involving 2-place divisors (“‘Five of the examples 
involved divisors with 5 or less in the one’s 
place of the divisor, and five of the examples had 
6 or more in the one’s place of the divisor’). 
Various findings are presented, but none takes 
the form of a comparison which leads to a meas- 
ure of the statistical significance of differences in 
performance between the two groups. In her 
conclusions the author states: “From observa- 
tions made in this investigation it does not 
seem wise to require all children to apply a two- 
rule procedure for estimating the quotient fig- 
ure.” The author also states: “It may be that at 
some stage in their development all children 
should have an opportunity to learn the two-rule 
procedure and then to develop skill with the 
method with which they are most successful.” 


12. FLournoy, Frances. “Providing Mental 
Arithmetic Experiences.” THe ARITHMETIC 
TEACHER 6: 133-139; April 1959. 


Summarizes and discusses findings from se- 
lected studies relating to (1) the actual uses of 
*‘mental” arithmetic by children (and others), 
(2) the effectiveness of a planned program of in- 
struction in “mental” arithmetic, and (3) provi- 
sions in children’s textbooks for the development 
of ability in “‘mental” arithmetic. Concludes 
with suggestions and recommendations relative 
to the development of ability in “mental” arith- 
metic. 


13. Gunperson, Acnges G., and Mrs. ETHEL 
Gunperson. “‘What Numbers Mean to Young 
Children.” THe ArirHMetTic TEACHER 6: 180- 
185, 190; October 1959. 


Twenty years ago Miss Anges Gunderson con- 
ducted a study of ‘“‘number concepts held by 7- 
year-olds” that has been referred to frequently in 
many connections since that time. This earlier 
study reported the ideas or concepts that a group 
of 17 children who had completed the first half 
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of the second grade held with regard to the nat- 
ural numbers 1-12 and the fractions one-half, 
one-fourth, and one-third. Now, twenty years 
later, Miss Gunderson and Mrs. Gunderson re- 
port findings from a similar study with a group 
of 26 seven-year-olds who were beginning the 
second half of the second grade, and compare the 
findings from the two studies. (The sample for 
the initial study involved children at the Uni- 
versity of Wyoming Elementary School. The 
sample for the presently reported study involved 
children in an elementary school on Long Is- 
land.) The authors report that: “In comparing 
the responses given in this study with those of 
the study made 20 years ago, one notes many 
number concepts common to both studies. Each 
study reveals some ideas not shown in the other 
but the similiarities are far greater than the dif- 
ferences.” They further state that: ‘The re- 
sponses given by children in this study reflect 
approved practices in the teaching of arithmetic 
which courses in teacher education, methods 
courses, professional magazines, modern text- 
books and accompanying teachers’ manuals are 
striving to promote.” Detailed comparisons are 
too numerous to include in this summary. Read- 
ers interested in such should consult the actual 
research report. 


14. Hartunc, Maurice L. “Selected Refer- 
ences on Elementary-School Instruction: Arith- 
metic.”” The Elementary School Journal 60: 166 
168; December 1959. 


The current edition of this annual! Journal an- 
notated listing embraces references to significant 
theoretical and practical discussions and to re- 
search studies relating to various phases of 
mathematics instruction at the elementary- 
school level. Twenty-two annotated references 
are included in this current listing. 


15. Isaacs, Ann F. “‘A Gifted Underachiever 
in Arithmetic.”’ THE ARITHMETIC TEACHER 6: 
257-261; November 1959. 


Presents a case study of a sixth-grade girl, al- 
most 11 years old, with a Stanford-Binet IQ be- 
tween 170 and 180 and an average reading 
grade of 9.4, whose arithmetic achievement in 
both “reasoning” and ‘“‘computation”’ fell below 
the fifth-grade September norm (5.0). 
and Cutrrorp D. 


16. JAROLIMEK, JOHN, 


Foster. “Quantitative Concepts in Fifth-Grade 
Social-Studies Textbooks.”’ The Elementary School 
Journal 59: 437-442; May 1959. 
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Based on an analysis of three widely used fifth- 
grade social studies textbooks, devised a 48-item 
multiple-choice test of quantitative concepts 
which was administered to 500 fifth-graders in 
15 schools. Major focus of the research report 
was on data for 225 of these children who had 
reading-grade scores of 5.0 and above and IQ’s 
of 90 and above. For this sub-sample, found a 
positive relationship between scores on the test 
of quantitative concepts and the factors of 
mental ability and reading ability. In general, 
found that not all types of quantitative concepts 
present the same degree of ease or difficulty of 
comprehension among children. The authors 
stated that: “It was our feeling that social- 
studies textbooks use certain number concepts 
before they are taught in the parallel arithmetic 
programs in most schools. However, this study 
does not present evidence to substantiate this 
feeling. This point could profitably be studied 
further.” 


17. KeisLar, Evan R. “The Development of 
Understanding in Arithmetic by a Teaching 
Machine.” The Journal of Educational Psychology 
50: 247-253; December 1959. 

“In this study, the problem was to explore the 
possibility of using a multiple-choice method for 
the automated teaching of ‘understanding,’ 
specifically, an understanding of areas of rec- 
tangles. By understanding is meant the ability to 
answer a variety of questions different from those 
encountered during training but belonging to 
the same general class; the broader this class is, 
the greater is the understanding.’’ The material 
to be learned was programmed in a sequence of 
110 items. ““The teaching machine used in this 
study was an extensive adaptation of the Film 
Rater used by the Navy for teaching aircraft 
identification. Multiple-choice items on a Koda- 
chrome strip-film were projected in sequence 
upon a viewing plate. The learner responded to 
each item by pressing one of five buttons. If the 
answer was correct a green light was turned on 
and the next item could be brought into view by 
pressing a special button. But if this answer was 
wrong a red light came on; only after turning off 
this red light could the learner try again. To 
proceed to the next item the learner had to 
answer correctly.”” Twenty-eight children were 
selected from the fifth- and low-sixth-grades so 
as to yield 14 pairs matched on the basis of sex, 
IQ, reading ability, and scores on a pre-test con- 
sisting of 12 problems involving multiplication 
and division and eight problems involving the 
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areas of rectangles. Children in the experimental 
group used the teaching machine for two or 
three class periods on successive days, with total 
time ranging from an hour and a half to slightly 
more than two hours. Children in the control 
group “... were given no special instruction of 
any kind. They were used to control for the ef- 
fects of incidental learning such as that which 
might result from the administration of the pre- 
test.” At the end of the period of machine in- 
struction both groups were given a post-test 
which consisted of 16 problems on the areas of 
rectangles: the same eight problems used in the 
pre-test plus eight others which generally were 
more difficult. It was found that: “‘Subjects per- 
formed significantly better... than did their 
matched controls who received no planned in- 
” However, “... they 
learned far less than what had been expected.” 
Possible program revisions for more effective 
learning were discussed in some detail. 

(The reader should note with care that the 
children who used the teaching machine were 
compared only with children who received no instruc- 
tion at all, This study did not compare learning via 
automated teaching with learning via non-auto- 
mated teaching, as it were.) 


struction on this topic. 


18. KLAusMEIER, HERBERT J., AND JOHN F. 
FELDHUSEN. “Retention in Arithmetic among 
Children of Low, Average, and High Intelli- 
gence at 117 Months of Age.”’ Journal of Educa- 
tional Psychology 50: 88-92; April 1959. 


Sought to test the hypothesis that: “retention 
of arithmetic learning is the same among chil- 
dren of low, average, and high intelligence at a 
mean age of 117 months when the original task 
is graded to the learner’s achievement level.” 
Data were derived from 20 boys and 20 girls in 
girls in each of three WISC IQ groups: low (56- 
81), average (90-110), and high (120-146). Two 
learning tasks were studied: one involving count- 
ing, the other involving addition. On the basis of 
relevant end-test and retention measures, it was 
stated that: “... the researchers found no dif- 
ference among means of the three IQ groups sig- 
nificant at the .01 level and conclude that re- 
tention is the same for the three groups as hy- 
pothesized.” 

(See Feldhusen-Klausmeier study reported in 
this section; also Check snd Feldhusen studies 
in Section IT.) 


19. KRAMER, KtaAas. “Arithmetic 
ment in Iowa and The Netherlands.”’ 


Achieve- 


The Ele- 
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mentary School Journal 59: 258-263; February 
1959. 


Reports a study in which the same specially 
designed arithmetic tests were administered to 
1511 Dutch children and 1530 American children 
(in Iowa). “‘The tests were prepared by selecting 
and modifying items from the arithmetic section 
of the Iowa Tests of Basic Skills for Grades 6, 7, 
and 8.” Test | consisted of 35 problem-solving 
items; Test 2, 59 items “. . . designed to measure 
understanding of concepts and processes of arith- 
metic.” (Note that computational ability per se 
was not measured.) Based on comparative find- 
ings for grades 5 and 6, coupled with data for 
only Iowa children in grades 7 and 8, it was 
stated that: “On both tests, pupils in Grades 5 
and 6 in Dutch schools performed considerably 
better than their Iowa counterparts in cor- 
responding grades. The differences are sizable 
and significant at better than the | per cent 
level. In fact, average performance for the sixth 
grade in The Netherlands is somewhat higher 
than the Iowa average for eighth grade.” Dis- 
cusses various factors (e.g., the fact that“. . . al- 
most twice as much time is devoted to formal in- 
struction in arithmetic in the first six grades in 
The Netherlands as in America’) that have a 
bearing on the meaningfulness of the study’s find- 
ings and on the conclusions and implications 
which may be drawn therefrom. 


20. Lewis, Eunice, and Ernest C. PLatnu. 
* *Plus’ Work for ‘Plus’ Pupils.” THe Arirn- 
METIC TEACHER 6: 251-256; November 1959. 


Reports on the nature of and results from a 
special instructional program used during a 
semester with 11 children (three fifth-graders 
and eight sixth-graders) having IQ’s of 130 and 
above and arithmetic achievement grade-scores 
of 6.5 and above. Tentative conclusions included 
the following: ‘‘(1) children with high scholastic 
ability are capable of gaining insight into numeri- 
cal relationships at a much higher level than is 
normally presented to them on a grade level 
which matches their chronological age; (2) under 
the guidance of a well-prepared, experienced 
teacher, high ability-level children are capable 
of developing generalizations concerning the 
numerical relationships even though the exact 
verbalization on the part of the children is not 
possible until later.”” The authors suggest that, 
among other things: “A critical examination 
should be made of the self-contained classroom 
to determine if it is possible for any one teacher 
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to attain the degree of competence in all subject- 
matter areas necessary to provide instruction to 
talented students on the level they are capable of 
performing.” 


21. OLANDER, HERBERT T., and Betty [RENE 
Brown. “A Research in Mental Arithmetic In- 
volving Subtraction.”’ Journal of Educational Re- 
search 53: 97-102; November 1959. 


The study involved more than 1700 children 
in grades 6-12 who were given three forms of a 
26-item subtraction test (14 examples involving 
whole numbers, three involving decimal frac- 
tions, 3 involving common fractions, three in- 
volving denominate numbers, and three verbal 
problems); one form of the test was administered 
wholly orally, a second form was presented in 
the form of “‘flash cards,” and the third form was 
presented as a “written test” for which pupils 
could use pencil and paper to compute. Supple- 
mentary data were collected by interviewing the 
five per cent of the children who were highest 
achievers and the five per cent who were lowest 
achievers, based on the oral form of the test. 
Numerous findings and conclusions are presented 
relative to: (1) proficiency in mental arithmetic 
in relation to the method by which examples are 
presented; (2) proficiency in mental arithmetic 
when examples are presented orally, in relation 
to school grade, sex, IQ, general arithmetic 
achievement, and memory span; (3) thought 
processes and methods high 
achievers as compared with low achievers; and 
(4) the relation of thought processes and methods 
of solution to factors such as school grade, sex, 
IQ, general arithmetic achievement, and mem- 
ory span. Findings and conclusions appear to 
imply the need for more systematic, differentiated 
instruction relative to mental arithmetic as part 
of the regular arithmetic program. 


of solution for 


22. RAppAPpoRT, Davin. “‘Testing for Mean- 
ings in Arithmetic.” THe ArtrumMetic TEACHER 
6: 140-143; April 1959. 


Discusses the problem of measuring the “un- 
derstanding of meanings in arithmetic,” particu- 
larly through tests of the paper-and-pencil type. 
Includes 10 sample items from an objective pen- 
cil-and-paper test developed in connection with 
the author’s research on the problem discussed. 
(Rappaport’s research was reported earlier in 
the March 1958 issue of The Arithmetic Teacher, 
and was included in the summary of “Research 
on Arithmetic Instruction—1958” appearing in 
the April 1959 issue of The Arithmetic Teacher. 
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Studies by other researchers relating to the prob- 
lem of measurement of mathematical understand- 
ings have been included in the counterpart of the 
present research summary for earlier years.) 


23. RuppELL, ARDEN K. “Levels of Difficulty 
in Division.” THe ARITHMETIC TEACHER 6: 97- 
99; March 1959. 

Examples of the responses derived from struc- 
tured interviews with 358 children (grade level 
or levels not specified in the research report) to 
illustrate definitions in behaviorial terms of four 
important mathematical understandings involv- 
ing the process of division. These involved an 
understanding of division as a special case of 
subtraction, an understanding of division as the 
reverse (inverse) of multiplication, an understand- 
ing of the division algorism in relation to our 
decimal system of notation and the place-value 
principle, and an understanding of divisor- 
dividend-quotient relationships. 


24. ScHUTTER, CHARLES H., and RicHarp L. 
SPRECKELMEYER. Teaching the Third R (A Com- 
parative Study of American and European Text- 
books in Arithmetic). New York: Council for 
Basic Education, 1959. 46 pp. 


This monograph compares the mathematical 
content of American and European arithmetic 
programs in the “elementary” grades, based on 
an analysis of children’s textbooks. Based on their 
findings, the authors present a set of five recom- 
mendations which, they hope, will “. . . first, 
receive the benefit of additional research; and, 
second, lead eventually to the preparation of 
text and related materials for implementing an 
improved program in arithmetic.” 


25. SisteR Josepuina. “Differences in Arith- 
metic Performance.” THe ArtrHMeTic TEACHER 
6: 152-153, 166; April 1959. 

Reports a study in which a non-standardized 
arithmetic test, consisting of 30 computational 
examples and 20 problems, was administered to 
122 fifth-grade-children at the end of the school 
year in June and then again at the beginning of 
the new school year in September, following the 
three-month summer vacation. The mean score 
on the 30 computation examples dropped from 
20.91 in June to 15.09 in September, and the 
mean score on the 20 problems dropped from 
13.39 in June to 9.36 in September. Both loses 
were found to be statistically significant beyond 
the one per cent level of confidence. Data also 


are reported relating to the “per cent of failure” 
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on various categories of test items at both the 
June and September testings. 


26. Studies in Mathematics Education: A Brief 
Survey of Improvement Programs for School 
Mathematics. Chicago: Scott, Foresman and Co., 
1959. 57 pp. 

Includes summaries of the work, etc. of ex- 
perimental curricular projects in elementary- 
school mathematics. (The bulk of the mono- 
graph is devoted to the much greater number of 
experimental curricular projects in mathematics 
above the elementary-school level.) 


27. Tracy, Nea H. “‘A Comparison of Test 
Results: North Carolina, California and Eng- 
land.” THe ARITHMETIC TEACHER 6: 199-202; 
October 1959. 

Reports a study based on administering the 
‘‘Buswell test’’ to two groups of North Carolina 
children: 194 whose CA ranged from 10 yr. 8 mo. 
to 1] yr. 7 mo., and 555 eighth-graders. Findings 
were compared with those from the Buswell in- 
vestigation. (See G. T. Buswell, ‘“‘Comparison 
of Achievement in Arithmetic in England and 
Central California,” The Arithmetic Teacher 5: 
1-9; February 1958.) The author states that: 
** |, . the North Carolina 10-8 to 11—7 age group 
scored significantly higher than the California 
urban group although still significantly lower 
than the English urban group.” Furthermore: 
“The comparison between the groups at the 
point of terminal training in arithmetic, that is 
the English urban group, 10 years, 8 months, to 
11 years, 7 months, with the North Carolina 
urban group of eighth graders . . . indicates that 
there is no significant difference in levels of 
achievement in the two groups as measured by 
the total test.”” Also: ““There is the undeniable 
fact that, as measured by this particular test, 
American schools are taking two extra years in 
which to assure achievement levels equivalent to 
those attained in the English schools.” Jt is im- 
perative that interested readers study carefully the actual 
Buswell and Tracy reports in order to be familiar 
with the details of each research study, the rela- 
tion between them, and the many factors which 
have a significant bearing on the findings and 
conclusions associated with each investigation. 

(Also refer to the Bogut investigation listed at 
an earlier point in this summary of research on 
arithmetic instruction, 1959.) 


28. WeavER, J. Frep. “Research on Arith- 
metic Instruction—1958.” THE 
TEACHER 6: 121-132; April 1959. 
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This is the counterpart of the current summary, 
covering the 1958 calendar year. 


29. Weaver, J. Frep, and Ceo FisHEeRr 
Braw ey. “Enriching the Elementary School 
Mathematics Program for More Capable Chil- 
dren.” Journal of Education 142: 1-40; October 
1959. 


Discusses the problem of mathematically 
talented children in the elementary school, based 
in part on both stated and implied research find- 
ings. (Also includes illustrations of a particular 
type of enrichment activity developed through 
classroom try-outs, evaluations, and subsequent 
revisions.) Includes a bibliography of more than 
70 citations. 


30. Wirszup, Izaak. “Current School Mathe- 
matics Curricula in the Soviet Union and Other 
Communist Countries.” The Mathematics Teacher 
52: 334-346; May 1959. 


Analyzes the Russian curricular pattern in 
mathematics for grades 1—10 in relation to factors 
such as content, time allotment for class instruc- 
tion, and time allotment for homework. 


Section II: Doctoral Theses 
and Dissertations 


The annotated references in this section 
are restricted to doctoral-level investiga- 
tions that were reported in Dzissertation 
Abstracts during the 1959 calendar year 
(regardless of the year in which the degree 
was awarded). Admittedly, this restriction 
excludes the few research studies at the 
doctoral level that, for one reason or an- 
other, never are reported in Dissertation 
Abstracts. Unfortunately, however, it has 
proven to be impractical for the writer to 
attempt to compile a reliable listing of such 
studies on an annual basis. 

Some of the investigations cited here 
either have been reported, or will be re- 
ported, in one form or another in the 
periodical literature or the like. 


1. Apxins, Bryce E. “A Topical Listing and 
Explanation of Selected Instructional Aids in 
Arithmetic.” Dissertation Abstracts 19: 1609; 
January 1959. (L. C. Card No. Mic 58-5799). 


Developed an annotated listing of instruc- 
tional aids in arithmetic, classified under the fol- 
lowing categories: Counting Devices, Place Value 
Devices, Recreational Aids, Casting Out Nines, 


Instructional Games, Basic Processes, The Model 
Store, Manipulative Arithmetic, Games for Use 
Outside the Classroom, Arithmetic Bulletin 
Boards, and Commercial Arithmetic Games. 


2. ALEXANDER, VINCENT EuGENE. “The Rela- 
tionship of Selected Factors to the Ability to 
Solve Problems in Arithmetic.” Dissertation Ab- 
stracts 20: 1221; October 1959. (L. C. Card No. 
Mic 59-3057) 


Using test data derived from 623 seventh- 
grade pupils, applied correlation techniques to 
investigate the relation between problem solving 
ability in arithmetic and each of a variety of 
possibly relevant factors. Identified 11 factors 
that appeared to be related closely to arithmetic 
reasoning abilities and six factors that did not ap- 
pear to be related closely to this ability. Found 
non-significant sex differences in the ability to 
solve arithmetic problems. On the basis of find- 
ings, formulated a set of seven conclusions, lead- 
ing to three major educational implications. 


3. Burns, Paut Cray. ‘‘Use of Intensive Re- 
view as a Procedure in Teaching Arithmetic.” 
Dissertation Abstracts 19: 3168-3169; June 1959. 
(L. C. Card No. Mic 59-1699) 


Data for this study were derived from 14 sixth- 
grade classes—seven experimental classes and 
seven control classes. The control classes followed 
“usual review procedures” in connection with 
the fundamental operations with common and 
decimal fractions; the experimental classes used 
specially developed study lessons and guides. 
Provisions were made for pre-testing, for measur- 
ing immediate recall at the close of the experi- 
mental periods (one in relation to work with com- 
mon fractions, the other in relation to work with 
decimal fractions), and for measuring delayed 
recall after two weeks of interpolated activity. 
“The mean gain between the pre-tests and the 
post-tests .. . indicated a significant difference 
in favor of the experimental group... .’”’ Rec- 
ommended that consideration be given to use of 
the experimental procedure on a wider scale. 


4. CarLos, CARMEN BALDERRAMA. “A Study 
of Some Basic Guiding Principles in Teaching 
Selected Aspects of Elementary Arithmetic with 
Implications for Educational Practice and 
Teacher Education in The Philippines.”’ Disserta- 
tion Abstracts 19: 2860-2861; May 1959. (L. C. 
Card No. Mic 58-5203) 


Developed a check-list of 98 “generally ac- 
cepted principles” underlying selected aspects of 
elementary-school arithmetic instruction, which 
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was then reduced to a set of 25 principles selected 
a jury as “essential” in relation to the develop- 
ment of problem solving abilities and skills in the 
fundamental operations. On the basis of these 25 
“essential” principles, formulated proposals for 
improving educational practice and teacher 
education in the Philippines. Seventeen conclu- 
sions were derived from the findings. 


5. CHeck, JOHN Fexrix. “A Study of Retention 
of Arithmetic Learning with Children of Low, 
Average, and High Intelligence at 127 Months of 
Age.” Dissertution Abstracts 20: 955-956; Sep- 
tember 1959. (L. C. Card No. Mic 59-3176) 


Sought to test the following hypothesis: 
... that retention is the same among children 
of low, average, and high intelligence when the 
original task for each child is graded to his pres- 
ent achievement level.”’ Data were derived from 
20 boys and 20 girls in each of three WISC IQ 
groups: low (55-80), average (90-110), and 
high (120 and up). Two learning tasks were 
studied: one involving subtraction examples, the 
other involving problem solving. On the basis of 
relevant end-test and retention-measures, it was 
concluded that: “The hypothesis was supported 
that retention is the same for children of low, 
average, and high intelligence at a mean chrono- 
logical age of 127 months when the original task 
for each child is graded to his achievement 
level.” 


“ 


(See Feldhusen study reported in this same sec- 
tion; also Feldhusen-Klausmeier and Klaus- 
meier-Feldhusen studies reported in Section I.) 


6. FELDHUSEN, JOHN Freperick. “A Study of 
Efficiency of Learning and Retention in Arith- 
metic among Children of Low, Average, and 
High Intelligence at a Mean Age of 112 Months.” 
Dissertation Abstracts 19: 1651-1652; January 
1959. (L. C. Card No. Mic 58-7480) 


Sought to test the hypotheses that: (1) “Rate 
of learning of an arithmetic task is the same 
among children of low, average, and high in- 
telligence,” and (2) ‘Retention of arithmetic 
learning is the same among children of low, 
average, and high intelligence when the original 
task is graded to the learner’s achievement 
level.”’ Data were derived from 20 boys and 20 
girls in each of three WISC IQ groups: low (55 
80), average (90-110), and high (120 and above). 
Three learning tasks were studied: one involving 
counting, a second involving addition, and a 
third involving problem solving. On the basis of 
relevant end-test and retention measures, it was 
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concluded that: “In learning a common prob- 
lem-solving task in arithmetic low-IQ children 
took significantly more time that average- and 
high-IQ children but the difference between av- 
erage and high was not significant. No significant 
difference among children of low, average, and 
high intelligence was found in retention of 
counting and addition tasks, graded to the 
learner’s achievement level.”’ 

(See Check study reported in this same section; 
also Feldhusen-Klausmeier and Klausmeier- 
Feldhusen studies reported in Section I.) 


7. Fotsom, Mary O’HEArN. “A Study of 
Manual Material in the Field of Arithmetic.” 
Dissertation Abstracts 19: 1671-1672; January 
1959. (L. C. Card No. Mic 58-5817) 


Major purposes of this three-fold investigation 
were: (1) to study the use actually made of arith- 
metic manuals by classroom teachers; (2) to se- 
cure the judgments of these teachers regarding 
the materials in the manuals used; and (3) to 
obtain the reactions of both experienced and 
prospective teachers to three specimens of man- 
ual material, each written for the same arith- 
metic textbook page but differing in manner of 
presentation, kind of suggestions offered, and the 
like. Data for (1) were obtained by the investi- 
gator’s personal visits to 22 sixth-grade class- 
rooms in nine different Iowa school systems. 
Data for (2) were obtained through a question- 
naire completed by the teachers visited in (1). 
Data for (3) were obtained from questionnaires 
completed by 48 experienced teachers and 223 
prospective teachers in arithmetic methods classes 
at five institutions of higher learning. Findings 
are reported from each phase of the complete 
investigation, along with consequent conclusions. 
The investigator’s final statement is provocative: 
“It is recommended that authors of arithmetic 
textbooks and manuals plan the two simultane- 
ously instead of forcing manual suggestions to fit 
a text page that has been written previously, and 
that more pre-book activities be incorporated 
in arithmetic manuals since the overwhelming 
approval given to this feature by the subjects 
participating in this study was the most signifi- 
cant fact revealed.” 


8. Hupcins, Bryce Byrne. “The Effects of 
Initial Group Experience upon Subsequent In- 
dividual Ability to Solve Arithmetic Problems.” 
Dissertation Abstracts 19: 2851-2852; May 1959. 
(L. C. Card No. Mic 59-1346) 


This study sought to test three hypotheses: 
(1) Individual ability to solve arithmetic prob- 
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lems will be improved more as a function of ini- 
tial group experience than it will as a function of 
individual experience. (2) Individual ability to 
solve arithmetic problems is improved as a func- 
tion of specifying the steps involved in arriving 
at solution. (3) The improvement of individual 
problem solving as a result of group experience 
is a function of the relevancy of intragroup com- 
munications to the processes involved in problem 
solution.” The experimental design involved 128 
fifth-graders: four groups of 32, matched on in- 
telligence and arithmetic ability. Each group en- 
gaged in problem solving work under one of four 
different experimental conditions. It was found 
that: “ . . . subjects who worked in groups solved 
more problems correctly than did subjects who 
worked individually. This difference was sig- 
nificant beyond the .01 level.”’ This finding ap- 
plied immediately after a three-day experi- 
mental period. However, when measures of 
permanence were taken one, two, five, and twelve 
days later the “... results indicated that the 
arithmetic problem solving ability of subjects 
who had worked as members of groups. . . was 
no greater than that of subjects who had worked 
individually.... Likewise, ... subjects who 
had been trained in the use of specification were 
not superior to those . . . who had worked under 
non-specification conditions. .. .” 


9. Lawson, JoHN Herspert. “The Construc- 
tion and Revision of an Arithmetic Vocabulary 
Test for Grades Four, Five, and Six.’’ Disserta- 
tion Abstracts 19: 3246-3247; June 1959. (L. C. 
Card No. Mic 59-440) 


Based on an analysis of quantitative vocabu- 
lary in arithmetic textbook series and on item 
try-outs with over 1000 children in grades 4, 5, 
and 6, developed two balanced forms of an arith- 
metic vocabulary test for the intermediate 
grades. Each final 80-item test form had an esti- 
mated reliability of .91, estimated means of 
53.75 and 54.33, and estimated sigmas of 11.00 
and 11.15; indices of item validity, determined 
in relation to Flanagan’s table, ranged from .720 
to .430. 


10. Leno, RicHArp STANLEY. ‘Children’s 
Methods of Problem Solving in Arithmetic.” 
Dissertation Abstracts 19: 2549; April 1959. (L. C. 
Card No. Mic 59-242) 


Data for the study were gathered from 886 
pupils at several unspecified grade levels. Three 
matched groups were established on the basis of 
scores on a standardized test of problem solving. 


Children in one of the groups (the experimental 
group) were interviewed to determine the ways 
in which they solved test problems, and this in- 
formation was used as the basis for systematic 
instruction in problem solving with these chil- 
dren. One of the other two groups, which served 
as controls, engaged in the study of problem 
solving using a standard method devised by the 
investigator. The third group apparently had 
no systematic instruction in problem solving. 
Upon administration of a second form of the 
standardized test at the end of the experi- 
mental period, it was found that: ‘“‘In no grade, 
chronological age level, or mental ability level 
was there a consistent indication that the experi- 
mental method of teaching problem solving gave 
significantly greater gains than were obtained 
in either of the control groups. All groups made 
gains that were approximately five times greater 
than normal expectancy for the elapsed time. 
The fact that approximately equal gains were 
made in all groups suggests that whatever 
factors contributed to these gains were not ap- 
plied solely to the experimental group.” 


11. Mitver, MELvin Linper. “Effects of Dif- 
ferent Types of Kindergarten Programs upon 
Reading and Arithmetic Readiness.”’ Dissertation 
Abstracts 19: 2029-2030; February 1959. (L. C. 
Card No. Mic 58-1723) 


Used six sections of kindergarten children, 
separated into three treatment groups, to test the 
the general null hypothesis that “ . . . there was 
no significant differences in the mean accomplish- 
ment on readiness tests of kindergarten groups 
with three different treatments in a reading readi- 
ness program and a number readiness program,” 
whether measured immediately upon conclusion 
of the experimental period or after the interven- 
ing summer vacation. The three programs were 
characterized as follows: ““On treatment group 
followed a treatment method which placed no 
special emphasis on reading and number readi- 
ness activities. The second treatment group in- 
corporated a special emphasis on reading and 
number readiness into the normal on-going 
kindergarten activities. The third treatment 
group utilized selected commercial materials in 
reading and number readiness in the manner pre- 
scribed by the authors of the materials. Special 
and selected materials, methods, and activities 
were utilized by this group.”’ Based on data from 


relevant testing, it was found that: “ . there 


was no significant difference in the mean ac- 
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complishment in either reading readiness or 
number readiness at the close of the treatment 
period of three kindergarten groups that have 
had different treatments in their reading readi- 
ness and number readiness program.” Similar 
non-significant differences were found after the 
summer vacation. 


CiypE Raymonp. “An 
Investigation of the Learning of the Three Cases 
of Percentage in Arithmetic.” Dissertation Ab- 
stracts 19: 1676-1677; January 1959. (L. C. 
Card No. Mic 58-5846) 

Data derived from the administration of a 240- 
item test battery to seventh-grade pupils from 20 
The 
structed that each of the three factors of the per- 


12. MONTGOMERY, 


schools. “test battery was so con- 


centage situation—areas, rate, and type of items 
—could be investigated in turn, while the other 
held Overall: “The 
seventh-grade pupils solved 71.1% of the items 


factors were constant.”’ 
correctly, 20.7% incorrectly, and omitted 8.3% 
of the items.’ Furthermore: ‘‘The correct re- 
sponses were more numerous in Case I than in 
Case II, and in Case II than in Case III.’’ Num- 
erous other findings are reported, with accom- 
panying conclusions. 


13. Morr, Epwarp Raymonp. “An Experi- 
mental Study Testing the Value of Using Multi- 
sensory Experiences in the Teaching of Measure- 
ment Units on the Fifth and Sixth Grade Level.” 
Dissertation Abstracts 20: 1678-1679; November 
1959. (L. C. Card No. Mic 59-5120) 


“This study was designed for the purpose of 


measuring certain experimental methods of 
teaching, namely, a prearranged system of multi- 
sensory materials. The particular areas of atti- 
tude, quantitative understanding, and computa- 
tion ability were studied. Pre and post tests were 
administered to both experimental and control 
pupils. . . . The control section composed of 157 
pupils in six classes proceeded as usual through- 
out the school year. No attempt was made to in- 
fluence this group as to time, method, or aids 
used. Multisensory aids were used at every oppor- 
tunity during arithmetic measurement classes 
in the experimental section which was made up 
of 70 children in two classes.”” Reported findings 
led to the following statement: “‘This study shows 
that significant gains resulted under both experi- 
mental and control conditions. In spite of the 
fact that the experimental group did not gain 
significantly over the control group on the three 
areas tested, this should not be construed to mean 
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that the experimental methods should not be 
used,” 


14, Puimuirps, CLARENCE Ators. ‘‘The Rela- 
tionship Between Achievement in Elementary 
Arithmetic and Vocabulary Knowledge of Ele- 
mentary Mathematics as Possessed by Prospec- 
tive Elementary Teachers.” Dissertation Abstracts 
20: 1687-1688; November 1959. (L. C. Card 
No. Mic 59-4550) 


“The problem of this study was to determine 
the degree of relationship between arithmetic 
achievement and vocabulary knowledge of ele- 
mentary mathematics as possessed by prospec- 
tive elementary teachers....A total of 52 
students enrolled in Mathematics 202 (Arith- 
metic for Teachers) at the University of Illinois 
(Urbana, Illinois) was used in the study.”’ Three 
tests were administered to each student: the Cali- 
fornia Short-Form Test of Mental Maturity, a 
specially constructed 40-item achievement test 
in elementary arithmetic, and a 15-item recall- 
type test of arithmetic vocabulary. Numerous 
correlation coefficients based on test scores are 
reported. 


15. SisrER MARIE ConsTANCE Doo ey. ‘“‘The 
Relation between Arithmetic Research and the 
Content of Elementary Arithmetic Textbooks, 
1900-1957.” Dissertation Abstracts 20: 562-563; 
August 1959. (L. C. Card No. Mic 59-2611) 


Based on a study of relevant research since 
1900 and on a study of 153 arithmetic textbook 
series published in the United States since 1900, 
sought to determine the effect of research upon 
content and method as reflected in children’s 
textbooks. Found nine instances in which the re- 
search effect was “‘direct and immediate,” and 
three instances in which research recommenda- 
tions were “‘rejected to some degree.”’ In general 
it was stated that: “Incorporation [of research 
findings] was found to have been rapid when the 
recommendations were clear, concise, and exact. 
Trends took longer to develop when the recom- 
mendations were general, intangible, or based 
upon subjective data. With one exception, the use 
of concrete materials above the primary grades, 
recommendations published in yearbooks tended 
to be applied quickly.” 


*‘Intra-Class 
Grouping of Pupils for Instruction in Arithmetic 
in the Intermediate Grades of the Elementary 
School.”’ Dissertation Abstracts 19: 1682; January 
1959. (L. C. Card No. Mic 58-5635) 


16. SPENCE, EUGENE SAMUEL. 
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“The purpose of this research was to study in- 
tra-class grouping of pupils for instruction in 
arithmetic in the intermediate grades of the ele- 
mentary school. The objectives were to discover 
the various techniques used by teachers for 
grouping pupils; various methods used in teach- 
ing the subgroups; attitudes of parents, pupils 
and teachers toward subgrouping; and to deter- 
mine the effects of subgrouping on arithmetic 
achievement.” Of the 767 pupils involved in the 
experiment, 567 were in experimental classrooms 
in which children were grouped in three sub- 
groups; the remaining 200 pupils were in control 
classrooms where whole-class teaching was used. 
*‘All pupils were given a group type intelligence 
test at the beginning of the study, and they 
also were given different forms of a standardized 
arithmetic achievement test during the 4th, 15th, 
and 34th weeks of the school year.”’ Various find- 
ings were reported, including this one: ““The 
arithmetic test results showed that pupils in the 
experimental classes achieved higher scores than 
did pupils in the control classes,” the difference 
being significant at the 1% level at all grades. 


17. Witson, GitBert M. “Quantitative Con- 
tent in Elementary School Social Studies Text- 
books.” Dissertation Abstracts 19: 2816; May 1959. 
(L. C. Card No. Mic 59-1122) 


**The major purpose of this study was to deter- 
mine the nature and frequency of definite quan- 
titative terms which appear in elementary school 
social studies textbooks and to determine whether 
or not these terms appear in arithmetic textbooks 
at corresponding grade levels. . . . One history, 
one geography, and two arithmetic texts for each 
of the Grades IV through VII were analyzed for 
the purposes of this investigation .. . Cumula- 
tive totals indicate that 73,262 uses of definite 
quantitative terms are found in the social studies 
books. ... When the terms found in the social 
studies books were checked for their appearance 
in the arithmetic books, it was found that, with 
certain exceptions, they appear generally at cor- 
responding grade levels. The most notable excep- 
tions occur in such categories as arithmetic sym- 
bols, statistical terms, and words bearing arith- 
metic connotation.” 


18. Worr, WituiAM Cuar es, Jr. “An Evalu- 
ation of Non-Pencil-and-Paper Materials Pre- 
pared for Use in the Elementary School Arith- 
metic Program.” Dissertation Abstracts 20: 2170; 
December 1959. (L. C. Card No. Mic 59-5742) 


This study sought to determine the effective- 
ness of two different pedagogical procedures for 
presenting five non-pencil-and-paper lessons on 
addition to fourth- and fifth-grade children as a 
supplement to their regular classroom instruc- 
tion. One procedure utilized filmed lessons 
which were supplemented by the classroom 
teacher; the other procedure utilized printed ma- 
terials presented entirely by the classroom 
teacher. Findings from an analysis of relevant 
data led the investigator to conclude that of the 
two pedagogical procedures, the one involving 
use of a film presentation was to be preferred on 
each of several bases for comparison. 


Areas of Research Interest 


What aspects or phases of arithmetic 
were represented in the research reported 
during the 1959 calendar year? The table be- 
low attempts to answer this question in a 
concise way which also indicates the relative 
amount of research reported in each area of 
interest. (In one instance, however, several 
studies listed separately are actually parts of 
the same major research project. ) 

Some of the references might have been 
classified in several ways. However, each 
published research report has been placed in 
just one category in the table which is 
printed at the top of the next page. 

The numerals in the right-hand columns 
are not frequencies, but refer to specific 
research reports in each section of the basic 
listing. 


Concluding Statement 


Published research during the 1959 cal- 
endar year has touched upon some “‘famil- 
iar’ areas of research interest: problem 
solving, mathematical understandings, men- 
tal arithmetic, audio-visual aids, number 
abilities of young children, and the like. 

Research interest in certain areas is 
definitely on the increase. Note the studies 
relating to individual differences, par- 
ticularly in relation to the talented; also 
note the studies relating to arithmetic pro- 
grams in foreign countries, especially the 
USSR, and to levels of arithmetic achieve- 
ment in foreign countries as compared with 


the U. S. 
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CLASSIFICATION OF RESEARCH TOPICS 


Area 


Provisions for individual differences (general) 
Studies re children of different IQ levels 
Arithmetic for the talented 

Remedial arithmetic 

Arithmetic programs in foreign countries 


Arithmetic achievement in U. S. and other countries 


Problem solving 

Instructional aids in arithmetic 

Use of teaching machines in arith. instruction 
Non-pencil-and-paper arithmetic __ 
Number abilities of young children 
Measuring aspects of arith. understanding 
Children’s texts and teachers’ manuals 
Aspects of division 

Quantitative concepts in social studies 
Knowledge of percentage 

Intensive review 

Change in achievement over summer months 
Research summaries, reviews, etc. 


Note well the presence of a research study 
on the use of teaching machines. We can ex- 
pect many more research reports on auto- 
mated learning in arithmetic during the 
next few years. 

We research 
reports that will grow out of ‘‘experimental”’ 
programs on arithmetic currently in opera- 
tion or just getting under way, such as: The 
University of Illinois Arithmetic Project, 
The Madison Project (Syracuse University), 
the Stanford Project, and the School Mathe- 
matics Study Group’s new project at the 
elementary-school 


also can look forward to 


level. Descriptive ac- 


counts of some of these already are in our 
literature. Research reports soon will follow. 


Corrections 


1. In the January issue on page 24, column 2, 
Camper 7 should have used 5280 feet in his mile 
and corrected the eighth of a mile. 

2. In the February issue on page 74, column 1, 
paragraph 3, the word “reserved” should have 
been “reversed.”’ 

3. In the February issue on page 75, Table VI has 
some errors which the seventh grade in the Edison 
Jr. H. S. of Milwaukee discovered. A little multi- 
plication will reveal them. 

4. In the February issue the name Pauline Dubin- 
sky should have been Pauline Dubitsky. 


Section I Section II 
4,8 16 
9,18 5,6 
15, 20, 29 —— 

2 a 
5,7, 24, 30 4 

3, 19, 27 — 

— 2,8, 10 
— 1, 13 
17 — 
12,21 18 

6, 13 11 

1, 22 9,14 
= 4,15 
10, 11, 23 —- 

16 17 

— 12 

— 3 

25 — 

14, 26, 28 — 


The next few years can be exciting and 
fruitful years for research on arithmetic if we 
but make them such. 





AT LAST! 


A complete reference booklet 
for the arithmetic class. 


THE 
ARITHMETIC 
HANDBOOK 


Contains accurate definitions of over 
400 words and terms related to arith- 
metic, with additional reference ma- 
terials for the student and teacher. 


$1.00 postpaid 
MARTIN IVENER 


6324 Elmer Avenue 
North Hollywood, California 























A Recipe for Angle, Circle, Construction Surprise 





EQUIPMENT: 

Ruler, compasses, sharp pencil, colored 
pencils, alert pupil. 
INGREDIENTS: 

Concentric circles, diameter, radius, bi- 
sector, semicircle, quadrant, intersecting 
circles, neatness, accuracy, concentration, 
careful workmanship. 

PROCEDURE: 

Describe 3 concentric circles having a 1 
in., a 3 in., and a 4 in. radius. Draw the 
diameter of the large circle. (This is also 
the diameter of the 2 smaller circles.) 

Bisect the diameter. Use this bisector as 
another diameter of the large circle. 

Next bisect each quadrant. Then bisect 
each resulting 45° angle. 

Now there are 16 bisectors. 

Carefully place the compass point on the 
circumference of the 1 in. circle at the point 
at which a bisector cuts this circumference. 

Describe a 1 in. circle. Do the same at 
each of the succeeding bisectors. Repeat 
this same procedure at the point at which 
the bisectors cut the 3 in. circle’s circumfer- 
ence. 

Again there will be 16 intersecting circles. 
Now with colored pencils put the frosting 
on the Surprise. Using only 3 or 4 colors, 
carefully color the design. All started with 


the same basic receipe but the surprise is in 
the kaleidoscopic results. 
RESULTs: 

A better understanding of simple geo- 
metric terms. 

Practice in following directions. 

Satisfaction from a job well done. 

Fun with mathematics. Shading corre- 
sponding parts with colored crayons makes 
interesting designs. 

Contributed by 

GENEVIEVE FORREST 
East Irondequait Central Schools, New York 


Nine and Ten to the 
Eight-year Old 

In the October, 1959 issue of THE ArITH- 
METIC TEACHER, Agnes and Ethel Gunder- 
son reported on “What Numbers Mean to 
Young Children.”? Miss Annie Roberts of 
Edmonton, Canada supplements the list of 
concepts involving Nine and Ten. These are 
printed to show additional levels of under- 
standing. The list could be greatly in- 
creased from many sources. The formation 
of concepts depends in large measure upon 
how the home and the school stimulate 
learning in relation to the child’s surround- 
ings. 
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Nine 

9 blocks away. 

9 pennies is 1 short of a dime. 

My dad says that our cat has 9 lives, but 
I don’t really believe it has. 

9 is * of the way around the clock. 
9 is 3 of a dozen. ¢ of a foot is 9 inches. 

9 months is 3 of a year. ? hours is ? of half 
a day. 


‘ 


9 twos is the same as 2 nines. 
9 is 6 less than 15. 

9 is 11 less than 20. 

} of 9 inches is 45 inches. 

| of a yard is 9 inches. 

If a man was 9 feet tall he would be a 
giant. Was Goliath 9 feet tall? 


3 threes are 9. 
Ten 
10¢ is 1 dime. } of 10 is 23. 


Ten dollar bill. 


10 dimes in a dollar. 


* of 10 is 5. 


10 sticks of gum in 2 packages. 
Everything goes in tens—10 ones are 10, 
10 tens are 100, 10 hundreds are 1000. (An 
argument ensued as to whether 10 thou- 
sands would be a million or not.) 

Our bell rings at 10 to nine. 

In winter we only get about 10 minutes 
recess because it takes so long to dress. 

Our wing has 10 classrooms. So has the 
west wing. 

10 fingers and 10 toes. 

10 provinces in Canada. 

10 commandments in the Bible. 

My mom had her tenth anniversary. 

5 pairs of shoes. 

Our carboard rulers are 10 inches long. 

We go to school 10 months. 

If you think of 10 it is easy to work with 9. 

You 
don’t have to work. (I have 4 day for ad- 
ministrative duties.) 


have 1/10 of the week when you 


5 quarts = 10 pints. 

10 quarts=20 pints. 

I like to count by 10’s, 

Ten is 1 more than 3 threes, 2 more than 
2 fours. 


Book Review 


Yes, Math. Can Be Fun! (Teacher Edition) 
Louis Grant Brandes. Portland, Maine: 
J. Weston Walch, Publisher, 1960. Paper, 
iv+263 pp. 


If you have forgotten an interesting arith- 
metic or geometric puzzle and have since 
had the desire to recall it, you will most 
likely find it here. Mr. Brandes has assem- 
bled a rich collection of elementary puzzles 
and pastimes, most of which have a math- 
ematical flavor. 

The reviewer, as well as the author, does 
not recommend this book as a text for a 
mathematics course at any grade level. It is 
recommended, however, as a source for sup- 
plementary material at almost all levels. 
The high school and grade school teacher 
can find here a wide variety of topics to 
help stimulate interest in mathematics. To 
use it otherwise might defeat its purpose. 

There are sections which lend themselves 
to further mathematical exploration. For 
example, in Part I, “Number Oddities,” 
there are some numerical relationships and 
arithmetic short cuts which could be used 
to introduce or discover some interesting 
algebraic relationships. Later we find some 
individual and group projects, including the 
construction of some geometric linkages, 
i.e., the pantograph, an angle trisector, etc., 
which can be used in conjunction with geo- 
metrical studies. 

Perhaps some of its stronger features are 
to be found in the variety of material and its 
easy reading style. This variety includes, in 
addition to those previously mentioned, 
logic puzzles, arithmetical games, optical 
illusions, historical reflections, etc. The clear 
presentation makes it suitable for individual 
student use and especially useful for a 
mathematics club. 

NorBERT LERNER 

State University College of Education 

Cortland, New York 
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The Volume of a Sphere 
ASSUMPTIONS: 


1. The pupils understand the meaning of 
volume. 

2. The pupils know how to find the vol- 
ume of a cylinder. 

3. The pupils know how to use exponents. 

4. The pupils know how to use formulae. 


MATERIALS NEEDED: 


1. A graduate. 

2. A cylinder whose inside diameter and 
height are equivalent to that of a 
sphere being used. 

3. A tray. 

4. Water. 


DEVELOPMENT (GRADE 8): 


““Class, what would happen if I were to 
submerge this ball into this filled cylinder? 
(Do it.) Yes, some water spills out. How 
much water spills out? That is correct. An 
amount equal to the volume of the sphere. 
Incidentally, about 200 years before Christ 
was born a Greek by the name of Archi- 
medes discovered this principle while taking 
a bath. 

**To-day we are going to develop a for- 
mula for finding the volume of a sphere. 
You’ve already told me that this sphere 
would displace its own volume when sub- 
merged in water. You will note that this 
sphere just fits into this cylinder. The inside 
diameter of the cylinder and its inside height 
are both equivalent to the diameter of the 
sphere. John would you fill the cylinder with 
water. Pour the water into the graduate and 
record on the board the amount of water. 
Thank you John. We now know the volume 
of the cylinder. Jane place the sphere into 
the cylinder. Hold it down with a pencil 
point and again fill the cylinder with water. 
Now measure the water by pouring it into 
the graduate. Record your reading on the 
board. 

**Class, how does the volume of the sphere 
compare with that of the cylinder? Yes, the 
volume of the sphere is two-thirds that of 
the cylinder. What is the formula for finding 
the volume of a cylinder? Yes, V=1’h. So 
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the volume of the sphere would be $27*A. 
Note that the height of the cylinder is twice 
the radius of the sphere. If we replace the 
(hk) in the formula with 2 r’s (2r) we have 
$ar?-2r, Mary can you simplify this formula? 
That’s fine Mary. We have V= 427° which is 
the formula for finding the volume of a 
sphere. You will note that only one dimen- 
sion is needed. That is the radius of the 
sphere.” 
Contributed by 

Pau A. HIire 

St. Univ. Col. of Education 

Buffalo, New York 


Book Review 


Qualifications and Teaching Loads of Mathe- 
matics and Science Teachers, U. S. Office of 
Education Circular No. 575, Kenneth E. 
Brown and Ellsworth S. Obourn, U. S. 
Government Printing Office, 1959. $0.70. 


Although this study is based upon the 
grade levels seven through twelve and the 
data represents the three states of Maryland, 
New Jersey, and Virginia, there is a good 
deal of information that will be of interest 
to teachers at all levels. Inasmuch as there is 
a good deal of ferment in the area of mathe- 
matics, it is interesting to note that one- 
fifth of the teachers received their training 
before 1950 and that 39% of the teachers 
had not taken as much mathematics as a 
course in calculus. On the average the math- 
ematics teachers have 23 semester hours in 
mathematics and 31 semester hours in edu- 
cation. What conclusion might one draw: 
‘Training in mathematics is less important 
than training in education,” or “‘It is easier 
to learn mathematics after graduation and 
on the job than it is to learn the principles 
of educational theory and practice,’ or 
“Might it be a little easier to obtain credits 
in education than in mathematics?” 


It would be interesting to have compar- 
able data from other sections of the country 

Ben A. SuELTZ 

State University College of Education 

Cortland, New York 
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25th Yearbook of the 
NCTM 


Clarifies and develops ideas presented in the 10th and 16th NCTM yearbooks. 


A must for your professional library. 



































Presents: 
The cultural value, nature, and structure of arithmetic. 
Factors affecting learning in arithmetic. 
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TEACHING AIDS 
D-STIX CONSTRUCTION KITS 


D-Stix clarify geometric figures for the young by 
actually demonstrating them tp three dimensions, 
ion and understanding fun. 


structures in concepts of ele- 
mentary science and physics These modern con- 
struction kite are far superior to older style wood 
or metal construction kits. 


and 8 sleeve connectors, 2”, 3”, 4”, 5”, 6’, 
in colors— 








Stock No, 70,201-DJ .......... Coccccccccccccces $4.95 Postpaid 





ABACUS KIT—MAKE YOUR OWN! 


i 


60.088-DJ—Makes 1 Abacus ....... -+-$ 1.30 postpaid 
makes 16 Abacuses— 
. -$17.50 postpaid 
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NEW! CIRCULAR SLIDE RULE: 
' Pocket Size—fast—fasy to Use! 


Be a Math Whiz! New Circular Slide Rule 
figures fractions, per- 

roots, propor- 

retail prices, 

the con- 


OROER BY STOCK NUMBER 


MS 


FOR YOUR CLASSROOM LIBRARY 
OR ARITHMETIC LABORATORY 


WOODEN SOLIDS PUZZLES 


Our sphere, cube, cylinder and octagonal prism 
wooden puzzles can help you solve the age-old 
problem of what to give to that speedy pupil who 
finished first. Tney are 2” high. There are 12 





MATH MAGIC 


Consists of three new games that can be 
used in the back of your room by your 
slow learners tc belp them pul) up, or by 
brighter students as a fun in learning aid 
as you guide slower students. They promote 
skill) in addition, subtraction, multiplica- 
tion and division. 

Stock No. 7v,204-DJ 





ideal for self teaching, review, or games 
in class. Computer is of sturdy plastic 
10%” square and comes with easy to 
follow direttions. For addition, subtrac- 
tion, division or multiplication. pupil 
simply inserts proper card. pushes num- 
bers of problem, and answer sutomatical- 
ly appears. 

Stock No, 70,202-DJ ....$2.98 Postpaid 





DESIGN WITH SPACE SPIDER 


Create 8-dimensiona! colored designs that 
’* simply by weaving fluores- 

ween different planes of 

a box.’’ Design abstractions, plane 
and solid geometrical figures. For home 


ground), each 6%” sq., 3 reels fluorescent 
thread, biack clips, needle, instruction 


: booklet. 
ee Stock No. 70,278-DJ ...... $2.95 postpaid 





SPACE RINGS .. . . The Floating Mobile! 


Kit consists of 4 perferated aluminum rings—4” to 8” diam.; 
metallic colored yarn; hoop; hanger; directions. 
No. 70,285-DJ 





GRAPH RUBBER STAMP 


Rea] time and labor saver for math teachers. 


NEW! 


and worry about keeping them straight. Simply 
stamp @ grapb pattern, 3” square as needed on 
each paper. Grading graph probleme then be- 
come 100% easier. Graph pattern is 100 blocks 
Der square inch. 

Stock No, 50,255-DJ ..(3” square) $3.00 Pstpd. 


———— FREE CATALOG—DJ 
128 Pages! Over 1000 Bargains! 


America’s No. 1 source of supply for low- 
cost Math and Science Teaching Aids, for 
experimenters, hobbyists. Complete line of 
Astronomica) Telescope parts and assembled 
Telescopes. Also huge selection of lenses, 
prisms, war surplus optical instruments, 
parts and accessories. Telescopes, micro- 
scopes, satellite scopes, binoculars, infrared 
sniperscopes, etc. 





SEND CHECK OR MONEY ORDER 


Request Catalog—DJ 


SATISFACTION GUARANTEED 


EDMUND SCIENTIFIC CO.,8ARRINGTON, NEW JERSEY 


Please mention the AgirHMeTic TEACHER when answering advertisements 





